



fif^stPt^ 

'^wilcvf-1 <»»|fi’lR f*W 



















(C5tt^s«|5Tl»r) '6 

(Cglt^KIgp •\Ai\'Q cg(% 


trtf^^ wt^ tWvi 

2K*r 'Q R'^51 ^ 

^-^oaPr 

c®n*t^ 

w. csrts l^rai^ 


'®. c5iT8^5rt^'!^rt^ 


Wtfl?r f5*W3R « <^, ^‘1IW*l 4f4 2|^lf*l^ 







efl'Sla Pl«(*ld»l«c# 

T»1^-iooo 

2R5lfi|\0 I 



2N^2|^ 














^?«ll(.n*l(.<P 'Q 1wc^ %?I sltilleti ■gptfw-^ 'STPR '’P^l'f I 

'Q <^(^SsM4 9m ^ ^fttW RWIM, <£(^K '4|NR'^%f ^ 

WUt ^RWn?T WfPT I 'sum CPfC»f vQ 

9um spm^ c^sHTTf 1^ I ^ ^ (?n?n 'q 

^«i1% w wif^ ^t%T ^ I ^ ^?®rtw*r 

1*W C^ t<17ft<i7if5f ((.\»|(.<p«Hh) 'Q ^tlf^ (o'wk^p-Hh) f^^tSR 

R(.'s|»(C,<IT ♦l(5a||«f‘1 ?5C?I ?5?lt I 

9muFS( (iR# trmi^rtl^ srfSRrr i f^wsFcsra ^ksrtt^ 

5t%t^ <1%i2|t^ »il^<il^ (OSk^HH) 'Q ^ftf^ (C'o|(.<l»*HM) 

f*wii ’tw '?®i(.'o I '0('»)'3l1®f 'Q <qf^R(.‘< 

^Wlt^ ■^TII^ 5w>pj^|<5 ■<1«t ^ I WI 

®tif^w twpRjf^ v6 sNw ^ f^l^iJM ^?5nw*f 1^«t msm 

^sl'istl'©^ ^?®iki*t •^<i<pk ^oo<> ^0'® •^<p®i’®w<i R*il^c.®i3 f*W^fbt^ ^IWI 

1^«f ^'ii's^iD 9ms 4t^ef I c^j|wrf% ^srtsi^, c#?^ 'q 

wwiwi^ ^ e^mlt c*w ^iPiHN (?P5C^ ^TTift s|pp-sn«ifw, 

sn«if^, ^jfvi4«<i c«k^ w ^ Trii^, wif^ c»icts*rh 'q 

c«ik<i“HM' 8 Wii ^ ^ ^ 5 ( 1 ?^%, c 5 ^s 7 |^ yg 9 m^ 

^ "^rr «ijR»«fl*^ stm I ■^?5Ttwn 9m c^ 

C'6k<i»*Hl«i«wii ^ C2tf^ 9muus[ 'Q c^ 

^oi*^ 9m\^ (?u?u w*rt*FT 'Q w ^«t?r 5j^«r w 1 w 

'Q '^<1 2f^ ^ ^rac?l '^«f fiW*f W '^iPTt I 

<Hiwu c^ 's\sm t^ifn?^ «[%© fl% 1 

^ cu »li•^^«1<^>'s msp^ 

I '^raws OT^¥i?r '?0^*ra w^ <p<i(.'» 1^ apl^- 

c^k^ c*k^ ^fk<r 1 <i^n> ^stR'S 2|T®®r's spfS^^ rrr^ o&^I RRf 

R5R I %T R^, ^RRt, SRJPHR R^ '4||'89<I»'»|W CSRT « 2|R to WHto 
RSOTR ^toR WNt ^I'sQr* RRJRR I ’ft^^jJSRsf^ tof%T 'SfRlTRR ^ RRkR (AR^ 
^kRR CTRf 'Q i'»P's| ’fkR RC^ ^5rt*lt RsfR I 


2|c*P'R^1 •TtRtR't &1SJ ^TtRj 
CRTlRItR 

^fftR f*TO3R 'Q CRI^, Rftpfk'P'f 





^JlWM PlWHI»l 


sm 


:>-(? 





«*nt*t 
aJWSCSiPtJT 



«*nt*t 

<i)<i^'o Rum's! 


♦ftjssi 




^1'® 

nWj-8^ 

’I^SI 

^ CSjpfsT 

8'^^-(^o 



<ti-(N> 


1^ 




eb'-'Isi 





C5^'^'n'5^ 

<»0-<li 

•aramn 

■SfN 



PHRi'C (,®i(,®ffi 



•nt’tasfBm 



'4iti5iwii5<ii «nt*t cafei caPPT 

Sift-brO 



V^-V8 



b^-W5 


C^-«1jl*M 






'swrm 


R's)« *laf 

'sWJ'ICflfl PlWH'l»l 


!firt 


am 


i^'!5-bC^8 

lafta 





iv3V-i8^ 



b8®-^8C 


F 

b8^>8V 


PlC^^ 

b8i^-b<^8 




^5ifcr 






if«pr 

^*Rs»Pt1^ 



c^^n5<p 

ib'D-blr!) 

at»H 

(?TRspfI> 

>V8-iW? 



iW3-iWr 



bVJ&-bJ&8 

^WT*f 









153I 

?n!^ s w1cm 1 *11^, iSflt '“I'wl'iJ 

»(lfli)WJ WlWl WT «Wt% ®nwf1c^ ^i^ld ^ I w® c^ flU^ 

w® 3W1T ’itR wr *f*fK ^5:a?(Rr ^ dR< ^maivs wit *itf^ « 'si'UHj wr 
^ R%iiw^ TBFff vtt^w/sjHHw *iit*t, P^^M-s, Wpr « ^8i=ot^ Tfn«f-'»Rr*|Tr 
?tt1^ I 


^-oi, "Iftrt (am « ftStf •ibo-ot cat^ 









*nf^'3015 



1^5 : ?nt^ 

cn5 *iix*i ! 

R«»H»isi^wlM itHyRI^ 'HifiM *11^PI^ W *11% 'ar*ti^%f i^55*llt^ 

'5131511 ^ CT^H'SlWJ^ C'oaiR "SrasH *flf^ 

Ih^»I“IH 'BH'Sl^W^ W «tc?im I *llt*1 (Supply Pipe) *ll1^ ^*RR?n^ ^ 

*11^ (Drainage Pipe) wil *I11^ R«l>lPl'* ^ i 


tear i.o : *l1^1^#s?i 

C’lPPT'tW, ^'sc^lfll fqPi*i 5 ^*1^ C^lflln ^R**f C^OS^ ’llR ^ I 

*Rf ■'IIRw "^Iws? I *}gK®tW 5 ^t'o w 

Wll wr 'aiH'^1PlSraer ^ i 















*11^ *fit^ '8i-tfHj wr w *W< Pi«H"lwi) w T^Wisr/^tw; ^ «hjHj 

'a^*(lli+C'A OT *fl^ « 'ai'UHJ ^ltSf->M*IIVlfi* ^^^'6 ^ CT«C*ll» '^1«I«I'S|M 



5.8 : 


5.8 tlWfls 

?ll1%t ^**1115x1 »il^c«u Pf tftl^ I»ic*i»c»)ii «iH'®lfl ^1«t OTSW~ R’^ *ftR '*n*i 

'SRI*lt *llR « *11^ PWaIii ^llOf 

■^iw I 



fti? 5.4^! ?IW^ 


l«i 'elcH '»1’1 <m1 I 
(^) ^RRiil^ *1^ (Supply system). 

(’ll) 1^4bM *li1^ (Fixture system). 

(*1) R^HH *1^ (Drainage system). 

(7) *nRf^ (Supply system) 

"sw iWCSRl wl'HH liRf '®i'S'^'» I nl’slfl epfl^l '11^*1 '^jas ^flR *JC^ iHIm 

pm ^ >iRl C»imi(H, 'em «15K «i^ 
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I = hlot walflr 
I = Cotd wafer 
= Drain and 


Wator 

supply 


Tosew^ror Peptic tartk 


To 
outdoor 
faucet 


frai i.«J; *f«1^ 

(Fixture system) 

C#R, tmluln 

cspImu |5|<^, *ilGt <^, ^v5l5*iH ^'ojIPt ^RJt i 







m 







3 S 



in Am .nAp. 

.nAfn. 

■ 

t Water 
Heater 



|1 }1 

n 


ffcjj •Nif^ 

(•t) (Drainage system) 

1^ ^ wr *111%, ^1*1^, ■51^ « c^rppNHm ■w® *iii% 

'sri’uw 1%l5«iiti *tfe*t c^^iwn (isjwu Pfc*®*! ^ I’ropr’Sj^, 

G5^ *l1^c*ld »11^ WJ "^^PT « wit *111% P1S‘MH I 





















(t 


y 

«. ^t®f ? 

8. Pistil'S ^ ? 

<t. SUM'S ? 

'!j. ^55®r '6 'SRKt *ftP R«l»Hl '^? 

i. c^wnT? 

wwRr? 

's. tele's ^ c^WRr? 

8. wWRr? 

5^. utC'i's? PipS^ ^«ic'» ^ WWRr? 

'to. 

i. PpIu'^.'^-'ilS I 

'^. PprU^-t^l^ c‘*pii|'®MT Sc»i^ I 

8. *111%^ OijC'i'et (5|p5>l-'i|S''ft^ I 

<^. MJRR'SM fi-^vs ^ I 

'!». ^INk-tiRr ^h'HufS I 











'TOftr j ^ 

(Plumbing Tools) 


1 wnfer *iww *u^iM nifti Pivfcwi ^h'Biii otihw ^nw 
*ilw^1w flNifl ^ I ft'tff *ilft flttmiln, ^wsRPit •rift' < *n*5N 

RWIfrW ftSlW ‘HftH ftlfepT, ’HT'R V Oi^lvv tfiflt I “Jlfti 

flHI flHT, TW^flCT^*Wflt fl <|Uli(^1l (JHl>l'» fhIbH I 

W SWW^M ^ <liw »twiw TlTl^l{*Pi I 

fliR^1f»pr(fl?r»wft^iPPrtftmowit^?it i 
(Memrliic Toob) 

CT*R^S^1%®R?T "^IPRW TlftSfl'W^S^ SWlB^^^PT 

^ I OTH 

tflJift I 

*lfi>l|*l^ fCI <IIW ICT^ 

>.itvi^ •IflilM? (Oixect Measuring Tool) 

^ ^ (Indirect Measuring Tool) 

«Rij^ •iflhil’rt M (piiect Measuring Tool) 

w •lfi>il*l^ ^nw Ji1^wj ^a 1^*14 •ifi'iw jhPiR ■('•it •iBni'f^ ^ 

10nR-’W!»np*T, wiPThhi ^ift*iif, aftiba'iSttHi i 



•intY •iftaHvai (Ihdiieci; Measuring Tool): 

w •iBaw mr *iww ^ >nn»iR awwit s*ni ^ riiw riHan^ 

'*iWot ftw iwlw *ifl*il'Wai"aw i ^J!ft*i1fl, ftwH^in, Slw^r, ^wlft i 

i^iiicp! iflii®6 ^nPMB ftw ^R’^ff^ft]BRf'awftw*Ttt1fti*iftft**nppriRi*B® 

^ ns^ftSnTnaiwi^^lfljftwaEwa^TO i 








1Sar: *fMl^ <11 

tIHIUH ^MlM 1|*pr? <iW*pr tJWCW ^MlM 

5'1^’iV’W fSiii»i^«H« ^1- 

(Foot Rule) 



lSatA,.s: sr^ 

O'O ^ (Metalic Tape) 



iSsT ! L*(»h <S*t 

(*0 ■4?lPwi3-^TI®l» (Calliper) 



fSar ! ^fTlPMra 









tr 

^ (Lcwntng Toob) ^ 

OTW’lfiiiW iWH wlufliw mw Hfinl'lv 
ICWH HWS OTW, I 

1^ iiwt «(jv|iM ^nM w»1S|^5<iJi'»i»(tM •i1»i lBiii'*w,«l»ifl ^1- 

^'Ifift ww (Siwit Level) 



{^ (Plumb Bob) 





(«l)^I^^HlHi (Tiy Square) 


"^1 7 ^ i t * i "5 N 



i3 13 -Id IS ffi IX IB 

^uuii hj iiiu ^ 

i t kUc II 13 13 If 



1Sa[ 


«L (Cutdiig Tools) 

W fOMPl'i ^CW «IW)TO wdf <(|fe “Wiff ’^1^» ^fl!! W 
^lll!^5*Pr (Cuttmg tools) ^‘'^111 IWR f(SM j I 

i. *IHI^S oltM^ (Sin^ FoiM Cutting Tool) 

^ Ttl^ *Hrt (Multi Point Cutting Tool) 

^Si 'ifflR ^VICM *IWIH sjiW VM- 

(?) (Pipe Cutter) 



ft* : iftTf odtlfl 


('4)^jt?^*T(EiadtSaw) 



(<t)ftuo>r(Chisd) 



ft* ^,!> : 15tW*l 


^-o^, "tftH W 6 l-i fl IWl ^ 





>o 


wi® 


(^) *IJ1® ‘»i’ (Pad Saw) 



ffel >^.iO : •01® “^T’ 


(») ^ (Hand die Stock) 



tSaiOi 


8.(Boring Tools) 

CT»H ^ C4H »l8lt,C"H '6lCW» 4<lHl »l8*nl^ ^ 

lj*1 ^C*1 I CT>K *IT«I», iS^ I 

1^ 'iRS«PT tlNICiW »IM1M CTl%lj*1»l»IHt4,'J HW (Wl»l^,«l‘t'8 ^,C*l1- 

(^) *IW« (Punch) 



16aj : *IW» 


(’<r)^1^(HanddriU) 











fBai 

(*f) mltw (Ratchet Brace) 


1m 


t »I|^I*U^|31 *111*111^ (Helping Tools) 

PPR ^ ^ li&'Sft'M ^ ^ ^ WI1% HiPIW ^ 

'olwnw* IOTSH *11^ ^'ojIPt I 

1^ lii+BM idNlwa >iMiM aja^i4 hi>i 

(^) *11^(Pipe vice) 



Im : *ll^*t 'ol^'^ 


(”1) *11^ 6SW* (Pipe wrench) 










ISaj : *llt*r GW8 


(’t) (Spainer) 





IBm ! “HjHIii 


(^) 1% 3RW (C-Clamp) 



(«)T5jT*f (Tape) 


fSifl • ft a*jl*H 



ftij : =Bjm 






30 


00 (Hammef) 



liiQ 


00 (Scfow driver) 



i^vH«Sr 


OQ (Reamer) 





0*) 4CT5T^ (Alenkey) 



fS^ I ■q^'^ 

•IftqWv'qiftai •IfiNH’^at’qjr i wIlHftt PiW’^rH Pi'sft i t’lh^Hi otww o^ftpw 
^ «lfiNT*t ^ aRT WWPH ’ITOWT % *iqfaqh«i, «WWM ^1^ 
4|Wd •tHo'I’M^ I 

















^8 




Rl»sj sj^iwn ^<ii<i Hf'ij, R**!^ 1^‘ftsii <iR?, *ri^*t "ii^*! ^it®f '®rf*rRf*i® 

f^g^slft <i«'Hll^ ^5il ^ I fil«s| a^4|il ^I^l*ij^l3l '*W '^ilWlt'ih, ^iTt^ ^^t, 

C’iw^, •il'iJw C*l1®rf <3 "tMlwl ^k«t ^1 ^ I 

«l*pn»rt-^ 

Hl^^f I^I3( ^&®i ? 

?IHIw<i'?l1ll^^ ? 
o. 5*1^ ^&®1 ? 

(t. l^ifS PK I 

i. I 

^ I 

'fl. ^®ic'® ^ wHIii? 

8. <n«ic« "ft c^l^? 

<^. <iai ^"itvo ^ Wi^l?l ? 

«J. 

4b-4|^i>|<« 

i. I 

wwh (fli^ ’l(5»)l'>1^ <ni5<i ^^^il'»1^^^w^a I 
«. w(.«ph «itani I 

8. OTc^ ifli^ OT®f^Tronrt5api^?^'»fT« I 
(f. t«)wh CiR*lPf?. ttf'Q I 
















ASIC'S csrf^ 

(Useable Machine of Plumbing & Pipe Fitting Works) 

'8.i 



RR>:i CJ|P|5T-«iM •ilv 


Rl«fl fi|<i»ln <i(iiHl(«ii ^ 

oi 

csrf^ 

oi 



c<i'»i I^®i 

OC^ 


ovD 

Al^ti!jlPl4 ’fl^’T WR>< C#PT 

ov5 


o8 

C#PT 

o8 

■^jTsr 

o(t 

•Sflf^?, Csrf^ 

o<t 

^R®i 

o^b 

cgf^^ CSlPPT 

o^b 

fbCSH 



o^ 


oV 


oV 

’nt’tc?r9 

0{> 

’iTt^CSjf^ 

oh 

■5Tr#C?I9 

io 


io 



^1'© C^PK 




(35^ Isp»il<i (,»(PH 



i't) 

Csrf^ 

ivj) 


^8 

^(,«1«ply<P tWpH 

^8 


ic 

C5|f“H 

iff 

If ®Ir'»I<i 


^TTl^l^ CfiPTt^ C^PH 


'QI?l®r 


'QOilfeK, Csrf^ 



iV 

PlviWJI CSjfJpT 

iV 



<lil«lN 

iS» 

csrf-®iji*H‘ 


'Q(,«fe<. (,4|PH 

^O 



'QTrfS'ra (’llt^ '6 fi'I)'!.) 


■yi^rs '6®R 











RI^ ®l^»i 

Rt^«l®1® »iai*f1l^ Hlsi 




c^R 

O^ 

*l1^*f®l^ 



o® 


^8 

^»rR5 

08 



MA\9Ji\^\^ 

o<t 

c*iRtsT®ft5r 


ai^'b ®JlR'll4' 







^br 

®|^ ®istm 








1®®!^ 


"dlRi '6 ^itHf '9j^^'9 8t*rf^ t*(Pi*i ^*pr's ^a’lif^n "HRixi 

'^RT ^WT- 

1^ 01^ (Drill Aiachine): 

W CSlft=T ^ '«tc^ csjf^ ^ ^ CSlftiT15^ CSpT^^ 

^R?r filwti w<i fil^ ('0(l5i.f^.<ir*f) ^tniW liPi<. ^14^ Rp* 

1^*1 w 'oik'B 'ailwi Rldh Rw •iRlt'8 I <pt*i ’qa ^nf *rt^ wcu 1^*1 Ru l^Rix. ^|4 '^•^fi 
I IjsPiis a^Rmlii ^l'g« ^JWT *1^ ^ Rg ^'oR ^ I RRit <iRr '^rsrs R*iw itst ■siwc® ^jIt» 
^j^i^Imw «lwl»t*i I 

lim CTPtw^j «i*'i'*l *tRsfw ^stc^ ^awwir wRfRs'^ *1^ 

^1 ^ I RRn R*ni Rw&'il 'aio«i^ ad'^lwn IsjR^ wPl*i ^1 i 

?ItR?.'8 R:;^!^^ RRk. wPl*i«wl ^ ^115^- 

(i) RRr. csiPK (Hand drilling machine) 

(^) RRr, csiPt^T (Breast drilling machine) 

(o) ^JkbU IgRt. csii^ (Rachet brace d rilling machine) 

(8) c*ftttR»T ISRt csiRpt (Piortable drilling machine) 

RRrt csjpppi^^ "siOT ^ c«iw « *R4 ■*wGRf csjppwi^nc® 'sngcR ^*11^ ■’iwcti 

R*i Rut'S* ^’Jilc'9 '55' 'o|^Pl’45 l»iP|»(I5 ^IRj^ HR* elRi's i 

(>) ^7lv ciiRR (Hand drilling machine) : 

»a'OT'fr'*iWRW'RwirRf^ i 

Pf5 etl'ljii •siwj Ri^ 

I lat piPlw ^>iRR®[® 'b R.R. *14® >i1c^ 

R& ^ I ctPR ^prR ^ 

^HI^C’F Rtil Rcff ”^J^RCRf ^1 bW I <iRr §*n3Rj Ri?f 
< p|(^ ^l’®*i <ITC® i'35j®’ic® «a®'5ic® 'Rt'o'i 

PjaR' c® ^[?itc*T RlRaiR i PHwIi* 

’^pdtr I FHwR^i Rro Rc® ‘^■pl®* ^ ^nc® i <aii 'siwr 
nil®’ R1%* ^ Rf5 ^®ii5c® Ra ®<i tjssr «fiu® i 



IBaj: ^j1®RRictR’T 




1311^ fWK-i 


(Breast drilling machine): 

tsi'5lt<P’a ^)C5 ‘iR?. OT 

&t*i I (iRf ’ii'i >^1^ »l*i*i ^'O! ’r^I's 1^*1* t^RT ula I 

■siiaf ei^jf <4^ w, (iRT %*}aRr 
'siVSI c?f5 'aik?, <)k5> ^t*i c?f5 I Gt'i ^l<i -*1*1 ii 
C?l& 'iRI ^*Rf ^ "iW Rt'o^ 

■’IjflTWf ^ liKl %f ^ ^ I ^EJI® 1^1%^ CTPfPRT 


Normal bavet 
gearwheel — 


Alternative 
positions for 
dtlvirtg wheel] 
SpifKlIe 


’8*i«ils caPR ^itl tTRi I 'flSt'a /” ^ 

^1^-^11^ an^ <11^ *111^ ^ R?pr ^handle n^-C"*"* 

Us ^?rc® a? I ^•i)\*i'«p'oiw aRiT'wf^'^ 

I 

tfeif: O.'^ wPl*i 

(e) ^JlCbfe Cj>l fSiRit OIRr (Rachet brace drilling machine) i 

4BtC^ ■'i^twr 'oi*iJa.k*i PI'fiRIt ^ I__/—Arm locking nut 

HjSllPtRf W atf^ ■'if^ elrataH ^ Rt l Rf&, C^, rX^ -X^ressurearm 

inw ^najwT tilt 5155®^ CT ^T“n—„ 

aj^lfhstw afRw ^ OT C^ <rRI amt % W / Ratchet Ug 

^ I ^ «WH (?r, caPlPt ^ 

«Pr «i*r an RT ac*r % anc® i wl ^Operating handle 

Us «iPR^ nfs^stt® ^-^nc® "^’P^^ ^^^=^Ctamping arm 

<<n#<'csin^nrt'n 

R.cs'si ■’tWI ^ Rc5^ "^pl fls^ c<pttra 

^*IC 5 <ngs I ‘canRr ^ gs «lcaisj% 'S»®iii J— L=LL=l^ 

'antJ^CHl nti I *-' 

Isai:«.« wiw5 g’T^^^csif^ 

<jibdJ^ 5 IW *ii*iiwi Ai^*i^i *»ii*t'6 »ii»iw «f*niFt ii*'i'iJi ntw mw (im'apf 1w 

1^ mtsj «wic* I 

(8) C*nd^ 15 PK PIPR (Prortable drilling Air inlets 

machine) ; -U 

tRiilR®! w® ^ '^nt gMi I g c*i^ • • Mi 

^ 1 ® 1 ^ C«tw ’«>(* 1 Jlflt»i ^ (iKt, ~ i |j - ) 

^ olPi '9 ^ ®tc® CRIuR"! CsipR I >i|^ (J 
GqpR io t^.1^. ^ m:*n 1 an 1^ *ii^ ^Ric® Ja |j f^'99®^switch 

*ltcr I g ’n® 1 ai^ csi 1 *tg "J 

1 ^ ^ n ®t 1 |»r ®?re® csiPR —Air outlet slots 

^ I ^cwl^PtsH ^ csi6l»r eaRlRr« 'H»__chuck 

criwn*! is^Pit ctPr 9 i)c,^ I 

16 aj; <a .8 C’llclR*! csiPR 


Slow speed bevel 
-gear wheel 


Chuck spindle 
pinion 


-Arm locking nut 


-Pressure arm 


-Pressure (feed) nut 


Pawl -^Operating handle 

“^Clamping arm 
and screw 


■ Trigger switch 


-Air outlet slots 


{«l<hr«1^ ’lai)-^ c3H 








>v 




4l^C^f^(GriDdingMaclii]ie): 

ctPi*t '■if^ fciPi's isw «Wfl ^ RI^ *0iit^ic*r *!i^ w ^ 'SBl^ 

I (fllfr <3FRr^ dJR*r >iiiBe^!'b 'aM<i i4^^^^*iJiOT^iprTiiCT?r 
Tii*t til m^dStf* ^1 ^itw I +ji^6ini »iw«u iflT njH v» '8i*u niw i 

^1^<t^4|i|f^C^1^(Differenet Types of Grinding Machine) t 
fltRx,« •ift*! 15rtB^ +1« ctH^ ‘W ■sfl’T 1^ «J*re ^?It- 

> I t*lltff^*i eli^rt 



fBar; o.ft 



f&s! OA csiPl*i 


^ fillRlR'® ctPI^ V® W^'II *l 1 fl- 

’iwpw *tHw*i fflPw feifr ^1^ ^aw ^OT TOi ■'b*iR'**i 4iftjR!i^^ i 

13lPRaifl*r, c?ipft oiPi^ o 

I ^ ♦MltH 15 |PlX tuPl'l, ^(G •l** 1 i< *lllRn 

I >flflW>1 Sli^ftilMfl *|4=!"PIPK CVPlMfl ’IJIT ^4111 PlPl^ 







*11^ ctPi=t ! 

I 






fear; '8.‘^ *11^ csiPK 



* 11 ^ C 9 V (Pipe Wrench): 

*rl^*t3* »np(lBM ^ c»twi?r ’wr ^ ofwwt ^ ^ aiwsR* om ^ i %*[ 
caoBT^^ 


ffer I «> *nt*t 

5) i^5R5f *111^ •n^*f C?» : 

■ 51 ^ Cffet ^5l% I aR ^ ^fBT <t1w I ifl ^ 5tRsR l^lPl^’Vjt*! 

0^ RWW •jiJ'otw *(CS sHtw *ftH I ^v5P|i(*i, »iww C%n^ ifl CS9 'Sp 

TS«tt*n^ I Ptw ^ ^'SRni PtH1?r'^^fl» csd ^wt'o 1 

^) <ilj|toarits5<|»i *tl^ CJSfi 

■ 51 ^ cat®5 ^fwt'o I are? o?H 2R*1i ^ ^ 

^ I ?f^i& ai?l^f®H‘f^ra‘^regv'??n'<llW I ai?i&flr aRJ'siRf ?r^’3&?fi5T^nc? I ai "^cBir 
TTOd f®PT «il«l«t’o ^(.« *trej ij^IUw W (.^pH 'ijit'q aiJtBBFl^ 

^1 ^1^1 I 

o) C^*nt*tflr?: 

■W '^ilwn *I1^*IW •jfwiw *(W ai CJ? ^^IT ’55' 11^ ai?|& CB^ *rtl^ 

GTflW R0*ll I 

A= 




fe*jRklB|L''| ^jlst <I|W I 

*Nw ^ **w T 0 ftnr *il^^ T(l%w ftww rtpfww C w«pii tof 

femmH TO 'tHMfl vmiPM 'Sf'f ftw *ij^*iw V I 



fSafi ia> ^lft*f or^ 


(^'iF Pl1^^4HII1^ CThi'eftd Sealing mateiiala): 

»KPH W ^fflf 'RT W^S I ^ tRR^ 

*ilw *<in!Wj<wW'^lR*iJlft^ i wwaprl^ <a *iJlft^ wnit^ 

vfciwiw ftPmuj ^EPi I'Riif ^ AjBi I WB? 

^ft*pi>D!iw^ ^ ftnf Jiyi,w ^ ppw ww ^ ^ ftftx dH ^’•ilW atf^ 

^1 VS <IIW I 



18^1 *.^o airPlPug^llR 


’fl.^ fllftin 

tllPK « *ifrf ftiSt ^tw *iH*iw ftWfc CTtrt (»W cwat ^ ^161^ tIw ctI^ 

411 ^ I 











'S.'S t»iPl»i»i\c^'Si ^ 

csrf^ ^1^ ^ csrf^ Ji**)(,^ R'3(|15 's CStCiT ^ siwl'srw CS|f*N^ ^ ^ 

^ ■^o^Q ^fW 2|wler»i I Rj^lvol s|f^&lc»w RwH o»ll'ok«i<p Csrf*N^C^ 'Q ^NC'o 

RG^l I CTf*tW ■<Pl'Sf <^>5||$] '^rsRI C'^fMT^ 'ai<l*1j5, ^R*ll*i ‘PW Ro'S I '®1^ IS*P "STC®! <l''ll(.^ 

CSl^R. 'o(l'5<pk*il ?rk^ C’>i'3f*ij ^5^ I '51^ 'o|«i'^|i) CSlpPr 

'iRspk I 

PioR'o (,»iPH 'Q (,'0*1 OT'SJIM ^’RI'Q t»(i“lt*i<i <p|4^l?l'o| 'Q <P(.n I 

csrf^ %lfw mtl?Tr « 'SC#Tl iSlWlW l <^1 airs^lWil 

^ I 




i. csrf^ ■?i^ ^ e?h(.'o '^? 

t»)I“i(.*i<i <p|<i<pl51'o| 'S ^ ^ R«ic4)<i I^'^a <p(.<]? 
'5. (.»(Pl»it<p R»5 Ii(.^ ^|4’p»i '8 iiHt'o '5?r? 

8. t,»)PH RT 'St<)Pi^ <p<)i 


i. tftft?, 'Q R>Ii><, ‘Pk'sr wPlc*i« OT^ItQ I 

Csrf^ i>l«i*il« (.■‘PM 'sr<p15 2|(.<j|'srt*i ^ ^ WHt s|(.«let«i | 
'0. 'SOl^l.-iflRI ? 

8. 0*Jp|(,*i <p|'3r ■qmh •'liii) Ji'S<|^®| •qifl SID'D? 

i. tUf^v 'iR“ ^*1 t^s<qj«q?i'® wPlci<l 's|Pl«p| t'oft I 

'0. ^i4iij»i I 

8. '6(.<)Rj^-iiR ^|<|v£i*») I 

(t. I 





wm-.s 

(Safety Precuation of Plumbing & Pipe Fitting Work) 

CT ’IMW ^RT RR PNlM'fll 1^ ^ I ^ ^RWRI, "MW 

Rf »uh«i'5Rt'» sfRft RRt ^ <flC^ l <iPR i^*il RRm I 

Rf ctPR Rf «IW^ Rt 3Pi^^ Rf 

CsiPR 'SINWlMl^ ^«?lt, -flif'**!'* ^ ^ ?W5r ^ 

«I1W I 

<i\ ■SR ^ -Wftf^ « 

t»lHw< RPW Tl!S I til?® 'W*tl1® ^ 1^ 

^ ^!«?tr, ^ tim RPPP 

*iw» ^ftt® I 'siw’i '1,'^J'il c*lc® Mi^l^ CHt'o 
^pr «llwlw Pf^i^f Rt ’’Ipt Rt ^in^hls rsrt 
lH^I*l'al^*W> ^ <iR5l® SfPim I 

^*ntf=r ^ c^te® ■^pr Pliil*l'Sl 

'at^^*w « -Ml ^fb® | 

tBar: 8.i%imi^R®5)5^ 

PfB ®R<Rn ^ ■npr ®m w ^ apf6«l!*f «init 

^ <lt5® I RR R®*r >3[<iJHl ^ C?RI^ C*fC® R<1*I'8| etPHaH l %lT*l'8lVf14 ^ 
C5IPT^»IPf 's.^Hl I <iPR^^ Rsww PWl&^l*»R (Safely Rules) 

Run's! RR ^PTI RR «11®P1 n'^Jil «tf®PiR W ^ '^Ri R<iHw « RRc^ 
PlPR^'Wnf®'^R^®?lT^ IRI^HR^’IRW^ *1^j>lM1 'Si'SfCH I 

8A «n*tlfiil R’lifR'f^ «(^'8)R *1*ll'»^<l*l 

®i?WRii ®t5SRr RR«(R®ra RTPT RSf*n% ^Ri^ ®api ^ rsrr ®sr < 115 ® 1 
ct®* 8 ®tR ®pif ’^0^ RirR® ^r^iR 'lR*f ^1 5R'®- 

i. i4R^R^RR®FN'etCal8H I 

®, OTl®t,®W, ^J®*lR^RtR»n'^ll®»I^Wl1%Rw®W®5tTBR®^ I 
8. fflc*n 'j!»'Bk*q c^®Rf ^^rf^sR® I 

(t. ^roi?‘5j®pr PR^osrivg^'iTf *itpf PiRps*i®iiNr^R® I 
i{j. ^*ItR®'<R8 »flPTlPIPIl®tR C!jPf®t^®9T^R®^ I 











*1. OT «MlPf PI^ PT +^11 SIS* ’W I 

V. fSiTt c*tr*l1^ *ltPr ^IM 4l'8t +fll SI5« hs i 

i». ^luJM *i*ni ^^n«^?ntprtc^^^fSTsra I 

>0. ^a( <0(16^1 ^ 'Ol^^loi ^Iw ^1 *n I 


>5. Hp( «|1%|1i c»(Pl*i »i(S^|t!i I 

«(Hlcv fl'rin «»*u "Iw tvicsit ^ce i 
i®. cpNw^w&'wo' *H*i^ ^R^*i ^3t fils'® I 



ftar: s.-^ 'si^^lPr 


8.® 

^fl'<IWHl ^nw 'B’fll® <l8'»lll» H’fiJHI ^ ^HW I PURI ^l«f'»?ra 

«i^^i vBfS*- 

i. ^m''(Hlfl ®H8M ®RI OT WpH tP^X fiiSfi C*lPR^ <18 «C» S,W I 

^ drlwnw t'lFl'i ^ ^v*B I 

a. mPi® wPR M*iHHi "iiXh »i(Sa «iic^^Hi <ii6i^ a<c» 

•iRU tiw *lRn*wHi *iRa ^'tRiapii «(1 hi aiR^ij® i 

8, 'gjfnw^"i *ie« *!!?< jf*i*i ^ »ni8l>i “llaw >iR«i ali^ ^w i 















^8 


uifti 



fSai: 


«t!pTW-8 


’ari^'ST^^W^ 

i. 

'%,. wHw* n^ln w) ^ ■^l 5I5'o j 

' 0 . »iNlw n’<p|<i Bt'U ^ 4t^*t ^1 5r»'o? 

8. ^ns^iir® R*m 'SjIhI sIwiI'w? 

i. RilW’S! ^•i<.'» ^ CTWW? 

«. ^ ’<lt8 I 

8. h’Cjhm ■’reRT ^l^«t*ii ^#!■? 

«Rt 

i. Ih^M'SI^I «JC?ll'8tSi1S'»l I 

O. -'I'o^'ol 1^*11 (.<1^^ •Il'SHt *ll<lf 

8. 4lfl''IHfiI R'l'iv.'* 'ai^l(lPt "l'<l'» 4<l I 







: (t 

(Measuring Tools) 

k|(.<p 1*H <p|c'St •^IS<P 'Q?P^ 'Q 2|w|'8t^$)'s| I C<pH 'Sfk^ t'oR <P^ll 

^ '5iPT I^Pi^ < 215 ^ ^srif^ •»i*Fs<i (?r»tT ci?r 1 ' 2 ^ <p<ic's 

2t«k5it ■silt’ll ^ I 'siTC-'i^ Pi'^'»lw 

W31ft ^ 5 ^ '* 1 ^^ <p|en5|'Q '^4.'®!^*’ ^ '*rk^ I ■*PC?T ^ ^ I '*1%pf ^ 

srt’lc^ 'Q 'SJH ■’PJTo '55^ I ^sl^ Rfl’j'olw ■’iW I 

(t.i tfilPiRHiM 

0*)^^ («'!>Ir^ (,<ph ^ ^ *(al?5“l^ 'srf^ >2}^®f ^ '*rt^ <p<il<i ‘Pic.'st ^ voki^iw 

Rnia,c.>i^ ^ 1 (?w : 1^ <pR(.»i*H c^rS, 

^^sJlf^ I 

<P5ll51 ' 8 t»l) C*r •^<P «1 W < 1 )< 1 ^I<I <^511 '55^ 'o|t 1 <lC,<P 

(Linear Measuring Instrument) (.«plFi«p ■st^'f (?w 

^ 2<pf^ '*ra (Angular Measuring Instrument) ^ 1 2^1^ « 2?pf^ 

«'»« 2 f^|^ 'srk’Rl '*IW^lf^'Q(.®ik<p jjti'oN <p(,<i •j^R'ok^ «p<il *llll I C*rsR : 

(i) ^ 51 ^ (Non-Precision Measuring Instrument) 

(^) ^ (Precision Measuring Instrument) 

i. »iai*ll(^ : 

C^Pf^ 'HR>(M<p ■'il^k*!) •'i'4Pin ■sft^t o.<t •'i<jPij( 2 *pFi‘P 'siT^ i 

<mI ^ «P5il '*rRr 'oki<io<p 'ai’^'^1 ipT ^Pi“|5T 5 ,’tjj(.*(^ <i(,«i i 

5FT, 4jlPl'^, I'»'ol5,'»k, «pR(,» 1 “PT '^?rRl R'sjifn I 

: 

c*pr^ ’1R*(I’R5 Tr5^lR><i 'srt^ o.oi <p>( <4'^?, 2 ‘pFi‘p 'srt^ a RPitf '©lo’t^ 

'5lT^ ' 2 R*t <pnl •'I'S'^i '5^, '»l(.i5i(,<p <)a'HlF® W^P*PT o^i'stlRt. ^■»iij(,»)v <i(.'i 1 

(?rsH: »il5,(.>fl*lPiwl<i, 'olPffiln ■^5j11®r<1t^, 'olPitih '^1^ c^t^, 'olPiilh Rt'o'i ^'©jIR i 

csiwtf^ ^spT tiRt ^r*0^ lJ»Rt (Difference between Measuring Tools 


and Instruments): 




i 1 *11 c»)«t|Rs^ («'»lR'^'©(.'nk<p 

^fn*fRr*R5 twsrlQ?. (Measuring Tools) 

< 1(.®1 1 

wstiR?, (Measuring Instruments) 

< 1 C ®1 1 

_l=s_ - _ i=t._ 1 - _«=_!=i_i=s. _Lia__ 1 

^ 1 , 



■^psft-os, (fiRW 'Q ftfRi ’|3I)-<»?T G3f^ 







1^-i 




<^PW‘1•^ (?f5, t'tw iK|*^K I 

'4>|p(i||5| •♦JlPl'Iljf, ^ C«t®f, 'blpfiiw Rt'4>*1 
OSlIujStl ^'ojPt 8(*fH 1 

vs 1 ^*(1^*1 ■STtC’RT ^R»t4i <p|t6f ^ 1 

ss 1 '0|R^V5'?I WCtfl 1 

8 1 <PlW 

^ 1 

8 1 4Het ^;?r i 

(t 1 1 

4^ 1 ’5|fWl<'*IWrRl Bt|5*i 1 

<!» 1 C5l^t^^®RT 1 

?sfS;T 1 

<\ 1 <i\ $*i>j tvi{.4‘ ^ Rw 

1 

*1 1 *tli CToiilii Bf«ij or-w <Si^ 'shRj'ss <pI1<'»1< 

sm^ 1 


'S ^ »IW1^H (Difference between the precision and 

non-precision Instruments) : 




i I =HkR»H 

0.4 64/1 tPs ^ i 1^ 

♦iW^TTSRT'srWf^ I 

i 1 '^klc^ij "STM 0.01 

Pl^. ^ 0.001 ^ <?Ptf^'*rr’f 5 PRi5 

^ I tfit ^H3da,cvi^ 41^ *1^ 2f^ ^)e5l1il 

1 WTTftW^ 1 

^ 1 <i| ^»i^can> 41^ «ti4 «I4IP etPi ^'e?il?i 

^*ltivT c#t 1 wr wl^re 

c#r 1 

'S 1 'Q?ilRp*v5«n’*i ^ 1 

« 1 ^1 »I|JH5|i1 pww 

^ 1 

8 1 1 

8 1 I^Pi^ ^ket ^1 1 

4 1 ^ cvil5l^|5 -<ljf& 

^Hait 4R^'5iT*f'SK®f^^ *llc? 1 

W 4|R»1<iX C^45T <4^ "SIH 

aj^H ^C'o 1 

'!s 1 41^ <i<M< ^<(*1 

•b 1 41^ «WH'* <4ti*1 ®«!,'1|iiW^ 

*#srtt*Ri '5? 1 


PlPlPH «"SR ftiPPPT t^RT "SIW «I1^T (The difference between precision 

and non Precision Instrument): 

0.51^. 64/1^ o^pIPI^ "sit^ 1 

’S|t*f'SW^4lTr I 

iq?r^>in?Rw^s^ <44i^ispNs'srw 

5' Pi Pi 15 ^ C5C?I '^T!|'o|?l '^Tt^ 4^*1 '9<ll 'IW ^ I 



















i) 1^^/(.siRii c&’t (Linen Tape) 

^) c&’f (Steel Tape) 

«) (Steel Rules) 

8) ^r%aFrt^fS1^ (Micromiter) 
e) ^tf%l?r (Vernier Calliper) 

•b) fl»'al^«|<i (Divider) 

«lii|^iri’Ot*il ^ (\WM I CT’R - 

i) 2©jl1l<r 

^) c’tsf ^ 

'o) •^Ir'i 

8) 's(j|y9efHJlS<«i 2©n^ 

(t) <>Rw“H ot5 I 

(t.^ <itom 

^ I wwh wltS® c&*l 

tfirf 'srf’11^ I '^■*1^, oNy?!, 1^®T ^ I 

i<|f& C’lhl^l^) t^S®r ?llPv<P ers?k*ll ^Tt^ I 

I I 'o||'Sfq>h C^MST CTiT '*inr I R»'o|« 

WPBfil'iJW, 1^ ^ <«n^ ll^^^iicsifsr 

l^i*^ ^HT 'TO I CTOT- i, O, bo f^Uh (vs, b, bo, vSo ■^) Pu(.«i5i I^TO' "SJ^Ft TO I C^ITOT 
pP'ol'S) v^ 'SStl'ffllfl tvo®! 'STR^ 'SflCTf <P5ll Slovo I PlC.'I'l <PHtV»<l l^pvsl C®fl^?r uHc.®! *1^1 'TOf 

CTO •'TO I 



fM: (t.b 1®IC5H cB«f 

^ 1 13 B®r C&*t (Steel Tape) 

‘js'g 'STMI^f 'ssMj Pv*l CB^ I vflrfB ^'Hlc.'so '^Rlt ^voR ■<P5il I W'st’U vi|(.<p Po«i CB^ I 

vfltB 5.'~Hlc.'s<i 'dlPvo^M ^ltsii<i '^iwr 'f*''St?,'^t?ft 'oii'5«p|t*il ^It'vp I fut'H R'vsi fiic?rl®R "si^r ct?i ^mI 
^tri viR?. u^pIwI *ji?i I i^?r cBc^rt b ^ Ruk vso Ruh ^itc^ i v^i cB^ 

TORf'^’sTOf'sTOf^W^^'oeT '8rl'®1« 'TO<^i 







fs?i 1^*f 


« l^6»r^ (Steel Rules) 

iH^ ■^JWo ^sll^ ’lfa»iM<i» ^ I ^ <ilf^ ^ I <il1& 

^ 'Jj^, ^ ^ Tift«t 1^1^ ^ <t1c^ I ftW ^ « 1^1»lf^fBlC!r ^ eltOT >sf^ 

^f5t«ttC? I i<to1st,1sf, c^ <iRs1?lf5l?^n’(j Ri»i iF®T |1^ Csf5H'*1W^ liRt 

'*11^ w'oii fipPiT P5"i <r*i ^1 I R*« t*iPl*i "“tC^f "b (i<^o f^.t^.) ('Soo 

1^A) 'S(|4lWil 1^ ^ C^ ^3?^ ^ ^ I ^ 1^ ^ ^*W ^ I 

^si?j«t ifre® "sillFt *(cir ^ '’RiCBf ^?ra ^ ^ 11^ <p(.*w ^fst iit»i<i 'aic»i«i» <1^ 

^ ^ I ^ili*Rr 8|cHm ^ «if^ (tMbiw io w -5^1 

^osc^ 12|i^ ^43 ^R*R RPiRwi^i i '^rH PT's^rRi ®t*ij wI^Rwlw "imI irt*!^fBT 

«tlw i^R«'^'sit*f c=T«?rR ^ fi|f® PiPiR'5l<i n^'olc’t Rw «,csc^ i wr 

ipsilS W *i4R>| o.® PjPiPi'iJiii "STM cs^'fl^it Tit?r i 
Front 

I ITtt i^i mT IHTi i »i i I ^! 1 i i i 14 i I ! 1 i iiii ii i ajjiii^ 

TEI*?£SED I 2 52-300006 3 F557ter 4 *” 5 “40EWU.IA. 

s ts u ji 40 46 KI > 16 y ” ^ ^1^ J, I !*! ifiVf, I j!i j!<j! I. I, i,?, i .T, ^ ^ ^ ^ <1® y 


Back 



ffef: piJfil <l*«1 

8 I J||^C(*lfi|l»H (Micromiter) 

*il5,wi’lRiw|Mm ■'tl^lwj t^f5 CT*R“ ^ii* 'slum RTPT, ’’BF <4Rt ’1l'®®il ’jiT'^ 

^S|f% ■SfMt ^ I |4| <4|^ ^ <5jhl(.^ ailRwlRlulS ^ tirw RW I 

«rsr^^ "siH *tBit ^ I •iiw ‘^i ^ ^ ^ 'Q ^ 

'»l'8N I ifRI «llla1^ kpIu 'fl ''ift^?l*t I ^t"l <£1 ^Tllf I >£| 

































OlBlW-fl 'aifi^ Sin'S!*! "SIMT^ I 


Lock 

Anvil Spindle nut Sleeve Thtmble Ratchet 



fSarj ff.8 ^l^wlRjwln 

e I 4 J|Pi*IH (Vernier Calliper) 

lifUT ^ ^ I '»lPf?lHl ^nPMlafl ^ I b^oo QSlW *HlPl 

’|1*I'*Rh R^CSM 'BIPTsH **l CVlIB 'ailflfRi I 


^*it^!llPir wK tTce?r W 'e ^ 1BScw cwscsw « 

^l^ura ^Tf*T '6 H’Slu'o) ^rMt ^tfl I >^1 ^lalC ^TWCTT o.i RPilSilJlil R'^ 'S Hli 


J- 



Di ^34567^6 io 

liiiiliiiiliiiiliiiilii(iiti^di^i^;lit^luylii[ilii|,ilji(ili)^iliijiJji2iji>iiliiiilitiilitiiliiiiliii 



■frart <f.ff ’olPfslii ^ilPi^ln 


'(»I (i'sft'blfl (Divider) 

i£lt& 3 Jw( 4 XHltwi I Iwwit'slwra TpUt '^plcnt ^ I Hitiw tHias CIP^ <9^ 
^??I9 «nw RoslS iPW 'Stilt 'S(fi»4lMl 'ItCT^IIC® *lt iwiw It'll 

I C»tl«l^'8 «fl^l9 VWJ WT ^ C9'*tlW ^P(t*T 'tX'Sit’t W W*1T RwRwIll 

^?rf^ I ‘9'^i'?r■ 55 ® >rKRwi^-(9 ^i^’siHRw^’Rr 

^H*l 'TBW I»'o|^«|n I 
























QO 



-W-HH 

i I vllPftli CiCWI <ilSJ|l4 (Vsniier bavel protnutor) 

«oct^ ifSilN^Hir 4ilwi ^ w^ehi *ll3»(H pfest^ i ^ ftif 

WMS*! afliJifcSRI’IW «lPftllT •IIW ^ v|Rlvl4 

■liiillfl I ’’iMflrt' MUo*i *6i1fcr fHrt i liQn ctH (Ang^) 'li3*iM ^ l 

«lR|iil4 flBWf adijlhi ^ *it*l wwit'^WT I 



1$ii|i t.^ QlPfsIf iqtw <(Bj|kfl 


^ 141 w j# 

CWST^^ 'a^|^WHV%*rra‘ CTM I tW ^WCTJ CTM’^MT 

^ I tflft •Wftw'W't P®wfl I ^waml ’>1^, ji*w*i Rlin wWnprti 

017 I 



ISar* <iw*i 




























«I "iliV 

CW *lfi»lt*l ^ TJBBf 1^PR TSRf ^OIliH 

^ I **i ^^1?n c»iw "wifir «i(fli»i ^ I vit^ ^ ^ OTi^ wipffl 

iiMiw I 'JL^ ifl(jH*i h|i9i vI'I^ vI 4| i|jy^ VfllV I 







# I wuwi ^ilAi 

ifl ^ iBir CTR *lfl'll*l « 1(!*fM "W ^ I ^ HflT 

^Iws^ I *fl ^l1S”^(J8' Q|vi^ CT C¥|*T^^1|PT pflf ^-<W’^NJW 



ISsi; tt. Jo '8ut»«rlpt^*l Mcon 4inlT 

ifll^ <iw(^ ctk *ifiNT*ff ^ I (x^t "^iw ca® ifla^^fisrl? <*14iil5w *<1^ 
0d?a*ifaa I 'tnicdii ^nw '*nri cti*i -ww ^ftcn^H ^ 4ji 
<lWi *4llf ^ i^ulcw ^iWata i^itr wj? «iw -fftwin wiSw fijww 

I ■^Bia c^wa ^nw ijwIIp cilt P*ifi(5 w w mil'll wi <iiw i ctrt ia aw 
*l81wl onfall I wi^lfl njff OT|*T PlPift^RM aia i mvtlB muiHi 

1S^ I c»li*ii#n aiw (w^n cwM toi awi *(t ftta 

>tHI5 bw I bnIo **1^15 Grtia c^}T wsw CT^Ia l ^5*i 

TWT’iOTft (araT»llaiTTt*t^t(l»f <l1w I cvn4 'b^ii ^ ^ 

iwr wwTi!iTTOff%ii^3ft!P^w^*irai i *(roi^^cai®f ct whwi 
'^(B^lwl ^ I tFr-'^1#B ^icK WS^’^W tw I 









ffeafi Pife 

> I *(l^tmi*lRi^ln 

I ■^1?*^ -Ml<l ^ CiOTl^ ^ 

«(^i’f*i ^^16® I 

^Dti;^ Wi nftwuRlsiw^ CTOi ISiwfft 3iH«il5f5i? ^ ^rlpff ^ ^ ■ror 'spifl* 

^»3r iS’ifi'sMw ^ I c^W^nP^Tsiiil! c^ oiro *itBr, 

C'B'ftC'M ^^-(ijtelKfll ^al^l '5|H^| (ttw I 

CVR'm^ Wfll liv Hfl I 15 *l“j4f^fl ^ ^M| SfSv* I 

^nJl *il^,wi*ll*ll&i<i '?tw '51^ C8lCT (iW tiRT ttuhfe^ « Ph«c5w '?tw 

^ ^ 'fl I^tn fitH*i I 

»il^c*lf511Sw iPNsi«Ts»ra nPiFff CTO(Bed)^^ CBwJy)twilf^^WBr^ wHte^iNT 
i^Rpt ttip» ^"stw ^c« ‘^ter I 

c^ nftwuRTsuw Piw ^ cart Pllift^it^w ■stw ^ ^ ^Nt i wi wi^i 
'sra»it*l¥c®*itsr^ I 

ciro<f ^ <|ajvi «fluHf%*r i*R^f*’ts*r i wr >iftwnP|liHi ^w^iww 'aiwMi 

^]nr*i^ I 

»ilX«n*lRll?RIW ^’•R'e j^'iwa Rvt ’othl fefSw rs I iflTO *f1Br I 

CT iflM *lf*I1I^ *(Rl PNIW ^ c*Wflt^6f6®5W i 

^ I »lRilH #JlPl1H 

^) WH 'Srt*t *(»HI 'BlPfatfl ^JlW*l|ttW “w* >Jti5,15» ^4 ^•iR'SlC’l 'oM’fl'tIff ^ 
•ilflln '*i5*ir cii'ifl fi(wf ^ I 

O'O'STO'JiM I I® *i** 34 f^fl ^ I 
(*f) 'ulUw J^C+il R+'B 'S|HM 'BlUCI ^ I 
^) ’’is'T V >iRw ittBw tB*i1«» ^|M I "fl 

ffiiw »wlc® ^ I 








va\s 


® I Pit 

»f| <)ta«l CS® '8 'a|*|jhj ^r{J*t 'ST’t lnt*l ■^■^'ol ^ I ^Rr 4C^ 'S)Vi>l <p|tJm 

^|csi s»<iI Witt'S I 

4 (.'©lercjS^*! "qw*! at5?lT*f ^ ^ ^ ^ "sil^ *(C?r I 

^.8 *lRl»ll*l^ *i(.w 

i I »|l^wHf5|i>H 

^ "SRPTf ■5^ "^CST OT 1^wM*!T ^ ^iHt I <jj«i^|(.5IH ^ 'Q *tGl 
m liijHfttii « H'iwn nti5H4 iB'SHim ^ «tr?rl^ i <?^ c»tw 
u»R(.«i« '^*Rr ’iwoSn 'aihlw^i (Case)'5IWT5lNt'^f^ I 

('«[) ail^wlPl'ijloSII ''3f?H '*rtc® "SI^ IIR?, O'O'OW^I If 

<£| ^ ^ 1£|^ Cvo^w^l ^5)^ ^‘RS|<14 C®5f fitCilH ^ 

sm^ I 

(*t) ^nR' 1 *R »il^(.in*lf»i'i»l(.<w (.'o'oc<m ^ar^, PH'®«i (ii3R#C®R "95 

'*p?l ^rRf *(l5.oifl*lR^I«i C*f "Rtwl isnm” liR?, 'a|*i) o^H tHN nw '®I<I 
^l<ll ^<ll 5I&VS I 

^ I 'BlPTflU 

'»lR?il<i ^ l^lC^'^NWstw ifl? siciilwi i%Jf 

c5ij?T‘55i^ iii'W iiRi«f(c®^^'sn^*lTeiiT'*nir i 

'»lR?ll<l <P)ll^‘>ilw<i «fRT ^<Pt ^nc® "Sl^ ^ *tcs? ®R?# ^nc® ■31^ ooilei 

*iii?r CTBRr 1^ cwra '5^Q®it»i i^-csi® (^s^firH ®ps?r ^®®r stcgH 

^?lT Sf&'o I 

<P3lPi^liifS c^ ®r<p^ RcH^i'O! ‘Bf*-tiRr ^iTc® ^ ■sRi’Tr ^ ®fcsr >iRr atf® 

2|c?ilBr*i I ‘iBf’-ij^|I»(.<p S'8>mci^ ■gjC^ CT®HT Sf5\o i 

<«i<^iw ^ ^wRT® «irc^ ajcgm R?r ®w cb^prt ^*i?r ^ B[c<t 

<pI»Ubki ®f^ 'iR'SFII I 

c<iW'^^^^'*rca?r^rw liRscar^tS^^ i A(®a®iM ?iki^ ®tcsTT i 

C*tW PiR^ ^ltsi<i ^*11 ^iHf SIS'® I 

«I 

<plrt«iH»i liRf 1|^ CT®?lRr «|c<il'st*i ^ «Tf ®^^I1C® 4? 

«nwsif^^ ’tC® weiiJ ^J<l^lw<l CSir<t I 

<t.(t liw^siPf^tfprc^tfPT'iRr®lii®a(3 

iSR^^®RrwDovol, i»i^'oi, C®t®t’T*I®®I®T,'S|^*I®T^®Jl1W I 4C^CJJ 
a(^, ^B5®r, irtq^ t^sjiR ^ ^ ^?if5Rs -srw i 'm 4RpRr ®Hi OT 

■^-off, *nf%^ wt® *tlt*t 1^-i (aw « *iai)-si.3r cSR 













«8 


^ ^ 'SiPIt iF*T ^ ffllii I *lS>ft*f *l5jPliI ■^ItSt ^at ^ 

ctbuR^ ?p*t I >siwwt ^1^ ^ilcMa «>011^1^ <tiw, 1fe? jjtwn 'awiowa "stw aHiPia 
« ^IwN atvn 'ih'vnH'S R»fl 9un *HW l «fl '^la' wns *rinr^(|1<?1"aT'*f^Riwi '*rK ’“lyilw 
tfff ^fBf «ltw I tSwv ^ c*®^ *W(%C® RPiRuls vf^t^cw ^itc*fir 


<sw.f9r. «*pr^.wl Qfii*l Mai(4i's »iit'‘ia *fl55'*w>*pr- i^ 

<<pr. c?. <fipr'5pit HqiI^L« »iici*ra <<pr- RUifl, ^ ftL*iHl»i <*1^ <^- Piws'^pfiir i 


•w Pr i<pr ‘(wt <*1^ CT* tipr fsit iwwrt Tdil^J^, >siwhi^, 1^*r, *6 

■aijH«ttJRr^^sltw I 


System Length 



Mass 


pound 


C.G.S. centimetre gram 


Time 


second 


second 


M.K.S. metre 


kilogram second 


1Sar: (t.i^ dirl^ (<R o (ir*r sJR oiv 


Length 

12in = 1ft 
3ft = lyrd 
5,280 ft = Imi 
1,760yrd = 1 mi 


Weight 

16oz = 1 lb 
20001b = 1 ton 


Capacity 

16 fl oz = 1 gal 
2 pt = 1 qt 
8pt = 1 gal 
4 qt = 1 gal 


Time 

60 sec = 1 min 
00 min = Ihr 
24 hr = 1 day 
7 days = 1 wk 
52 wk = 1 yr 
12 mo = 1 yr 
365 days = 1 yr 


tfeif: 4.1« ifl’T’S ‘fl’T Wifl’T ev 














































i. ? 

'olPfiiln ■^jlPi’il'ii ^ ^I'Slt'iil ? 

«. 'olPfslfl ^jIPiHIciw C^'^ftP^'^rtC'o >)I^i>l ^ 

(t. SB'S c^? 


i. *jfl ^®i(.'8 ^ c^Wfw? 

'^. h15^i*i^ fi|'^l<ic©‘T c®r*J I 

'8. 'EuRl'^ "IN I 

8. (?r«t I 

(?. lii^. 1^. tipr liRt.'irsr. c^. tiR 


i. fi|Bll'8t^?l'»l I 

CT-f<pli 1^*1 fi|^ I 

'S. CT-C^sH (.<plPi<p ^itam I 

8. »||^W|»lI^^ln '^Is'^h'ol 

<t. 'olPTillo ^jlPl^tl^ ^ ^ ^H*ll*1'»l 'a(^*1'(*1 ^t'O 

'!j. ^l5,(.ill*ll^^l<l 


vSC^ 









^*01^ : 'b 

^1'® (Hand Tools) 

4|R’I'?I C*I <)a’1iro ^k's '5l®T«Tt OTSf^T '3<P'8t*i <p|R'»j(.<i<i I 

<pic.'8t<i «p|4?{«i foRf® ^sc?r, ^ ^sc^, 'siT^ (?ra, csfl^ c^ni, 

<011^1^ ^R«q\si RI®*< fRSCSl^ I '^st®feif% OT '5JI^ 

^ C5r©1% '55^ : 

(i) (Hack Saw) 

(c^) ■SFlt^(File) 

(®) Rc,«t«i (Chisel) 

(8) r>NI« (Ball pin Hammer) 

((?) R(l>)h (Chipping Hammer) 

('b) ■‘TW* (Centre Pimch) 

(‘t) (Scriber) 

(br) (Pipe Cutter) 

(<») C?W (Pipe wrench) 

(io) 'QHlRr 3Pl (Wire Brush) 

(Jo) IFJI^ (C Clamp) 

(ii) C’lTd^ all^'aW (Portable Hand Grinder) 

(i^) ^ V (Pad Saw) 

(io) ■"'UPTRr (Spainer) 

(i8) (Hand drill) 

(i<t)'Bjt’t(Tape) 

(i'jj) ^ sjR'oh (Screw driver) 

'sfiai^ ^ CT ^ ^ OT ^ 5®rc5Rf ®l(.«il'»lc,«q ws ^ 

■’ifW <p|(.'8«i 'Q ^ RFb® '55^ I <p|c'8t5i ^ 

C^NI 'oi®)'3 slciileti I 

^Tt*rRr*t^ C*r Rw ■hRoI®i»iI ‘pw <^l®t <p5iI ^spf <i«nl 

^ I (?l^- C?W8 ^ "HJHW, tfRfPf, (?I^ 

*ttsp, rIr 5(,’|^, C^, C?I9, aiRwR r®j|R I 

'b.i 

^ l«) RjjPll^^ ^tc*! ^ ^ 1^- 

i) : 

^ ^ ^n:®?r ^n^Pippift (jm ^ ^ ^ ^ 

I 1^-48Ir'»I^, tTRlPf, 'HjhR r®j|R i 










w-’«it^ ^ fBRrvi4<i1 4lw ^ ^ i (?nH- ^^'Bt*|et, c^r^ *W 

I 


«) C^tt*PT * 

C^WW ^S]J ^TW* ?^H*i ^ts 45t 5»i’'i I PPPT” ’o|^>'i, 

C^ 1^, CW I 

'bA ^rl^t5*R »SRr 


^) (Hammer) 

t4R C^ic.'B ^ 'o)|«ii'o ^aln ^RI CT <)cai<i 411 I ^ wlw s(.*i I '»lii4lti 4liiii 

^JWT altsH 4nli.*iln ^it^t 'fll^ w{.4 ^ft'fl?rt 5tiit*(l5i 4lw ^ I PfU 4fl>B( 

^r«W fBc«w, ^Jtw« »wl^Rl ^riri ^bri 

^ I Rl^ti 4j4l«ra ^jnr I ^TWt?)^ wNl, ^®iR»i, sjhI’R 'fl 

^tll ^|C4 1 



f63J 5 b.i RI^n ^t^RJ ^ 

^ ^-55l^®Rr (Screw Driver) 

^ '3i*u TJWT ^ ^ wn 4<n.'9 CT ^ '8lt4 ^“49l^.'®i^ ■st*i I ^*lW?r 

C^, Wl^«l'§l^ 'a)lt>4lWl ^ I 








1^9; 



liai j ?»,i9 



18^ : 4).6 "HlMfl 4)|U*V 



■fSar j 






wRwB 





ts^ : <)> 'PS^ *li(6|4 If-JUlPW^ 









«}» 



«) cmi (Wrench) 

C*ll*Tt ^ ^RCTlWT W CIW ^ ’WJff TO "iWlMhl ^tW flW 

I *11^'^ •llXw ^J^hi'O THI^ WUw •IWIWI L^hNl mi's I 





8) ■»UHH (Spanner) 

C^, ^ ^ ^flOT W W TO"^ '«IW '^llHIfl TO I 



fs® 


e) 4t8t4(Plien) 

?iiirpf-^ m 17TWMW c¥R -^9^ ^ (0411^ Ww ^?«tcTOW to® ^ror 

R'ta ^ ^LS^v 'fl ^ tbI ^ I 



15® : fl».>^ ♦iJt® tfW^ 








So 






tSaf: 'b.S'S^rfB® Pfl® ?IW4 



16®: ®.i8 


®) #t^<4Hi (Scrfber) 

’S)^ ® X'Hk’on CS^t l»Hn w*ii ^ I 



fiat! 

H) «tNi (Center Punch) 

Rrt*i 4W PfS pfil*! n bj^y^l4 ^*1® wl® fifif® « fin ^hih ^iiw *fM< 

I *lcB^ sinwh ^Mwl «l ^ I «lNiR®®tw wl® R**i,w fifif® 

n 1^ fifif® ^Htn ^k|tw m ®tM> ^l I 


C 



fiat: 4).)4) Pififi *ltts 

C*tV (Height Gauge) 

Piwfl R*i ^5*Rr csid*® ^s*Iq( csc't 

^nfir*fiB3Rr ^^3ii*r i triwi ®ic® ®Rt 

^ Ajifli C»l»r Wit-Ml I 















8i 


^1^ (Bench Vice) 

H’9*'oI« <p|4«ww «re5^iwii^^ OT ^ I PI «fe»i ^ « Mit'T»n 

»iKlwj wR(.*m ^S*I^ 'adwicil ^ftw ^slw I i»H|^ Plt^ i>HI^ 5.'~*1)t'o« 

I 1^W, C5^ '•Ifl ^t« ^I’Bt'® CT*H ^v®, 

Pif^ t8j# 1^ «i^ ^ w cw 

^ I 



ffeu 5 

>o) Pl^ (Bench Drilling Machine) 

CT <itaiii t^H s®n ^IWTI^ '^“Ha ^ 'alt^ ln*l tUPi*! | 

<iiw 1^®f cipre ^*iT ^ 11^*1 t»)Pi»i fiR*t?r piPpt ^c«i wIw CT'P 1^®r 

PlPR I W? CsfUl*! ’WtSf CW 1^ PIPR W ■?!? I »lt^|lib fSfs fSf; ^TtPRT tiff 4 

PiPPTtlnfW5ra^ I 


<ii csjHpt w 5»r ^ ^ tl5 ^ I (ii ^ fiUw 1^ c#lPRr ^i?5^ 

^«t's Hff ^l ^ I RPSfl 'a(l^fw5l Hsj 5»nla WJ RRifl ^jlwa Ift*! '^It^ I ^®T t^ 
<p|^*i Pvwn I 



tBaf: ’b.iv c^ 1l!l%^ Pift^ 

>i) Wl» (Bench Grinding Machine) 

PI piPipRi^iwiH ♦iT'Bi ^<pit«f^ w *nsT ^ ^ ^ 5 TPi* 'Sn^i piPR ^ «nli®i'a ^ 

■5^11 c^PPa ^*i?r ariH%?, piPR ^»ii(.«ii 'aipr wa* ca^ •itilfei pif^ ^pi 1 ■'^ »il*i'» caa* aii^R>i 


^-o«>, *n% ’aul® *111*11a^-> («Wa «ifShr *iaf)-w e|ft 



8^ 





wftl ^?Jt ^ I CT*t*T ^ '*1^ ^'BJlPt ^tCHf afRiwn t*lPt*1 

^til I 


IBar t all^I^n iSjPn 

)^7^(Saw) 

*rt^ ^sfBT^ CB^rft ^tfl ’®'a*| ^1, *RIPRr Rt'^, ^ln ^T*W ▼litT ^ ^ 

^fl?l^ «WJ OT wlw ^1'® I 



tfiar t to.A,o ^i» 

i'S) (Hack Saw) 

« ^sr’RTOT^sft 4 ^rca^r’iW ca® ’Ksi'a* 'smk.ih «itw w^isr ^ I’^jl^p^ 

cffcsRT steals ^ ^ tii^ Rl%*i ca® i 

•f1i^,a®,tS^« c?f?^« j1R vIwIh spu ^1 i 



Harde 


Blade Hpok 


TEnaiEri fidjuatmenl Nut 

fSar! ^iV»i 


i8)^(Plle) 

^3t® w X'ojiR ^ i ^it®^ ’iii;'o<i fenfii'oitTi ^ 

%aa CB®C!I «|«l»tt,*W 'ail^fifl* *|R*IW «l11f BMJ ^HVl iM4hl I 

>i|fl» ^ ^1^ 13fe»r ^ ^1# |5te(,*HI ^ I VlV*M ^4wi'*l ’1»ll'8fl|*1 ^ ^fl?t 

^Itw I «*l tt1®®C*1l Roi Pli*1C4 NCT ^1 *lls I 
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Haf i 

(Chisel) 

^|J>w <p|(d5«i O'lltR 4l®i, ^I'Gl, C0fl^ <^l'G| ^'ojlf^ Br*ii Rf»f| «R*RI IfeCBPI 

^ ^ I 'PIS' CSfBK ■'^ CsrfBt *rl^*n^ letsw "^ | ifRi liRs 8|tW 

■apH: "Pi^ ^ "BHr *fRn*r ^ ^ i^ii^ efiw ^ ^ cbm 

I 



fear: 


'b.O ^1* Ijl*!*! *iH«(Ho| 

i) ^1'S}M fS*! ^ 5ltw I fNf5^5*r ^po *ttCir I 

'^) ^*r ^t'o '^i16^ 5*T w<i ^<iin ^r®i?r *jcr ^r cif'sst •w i 

o) I 

8) 5*ic<p ^'*Ro RtBM cncRs 'Rw »l*i«il ^?If 'Bfo'o I 

<^) t'ffl'il'a* 15c«w ^ i ^1^1^ ^'9«il'o» Pt^ i 

O) 1Bc@r«i PtCil ^fBR RSRT fowOTS 'Jr®f”“'iRl a^R> I 

*1) ^wsiwPPi^ Ptw <Mi ®(5 v 5 ^ I (iiw *rtcr I 

hr) fbCBr*l 4l'Bl4 >1^11 'fl‘P«(IW C^ ♦iR^M *11^ ^sfSt ^ I fecB?*! ^ ^fBt 
•R I 

}*) ^Jl^’^r ^l(.»Ki Stf^ Tjlt ^ I ^ ^ ^ ^IV»I CSP5 05W •J.'^iJ'il 

^‘5t's *ftW I 

io) ^jR’^r Bpw^i ^rW C3® fu*iWw »ih1k»i 'i’^»*il ^fBc® *itra i 

^ i) SF*I b|*iMM ■'i*m ^lOTlWPRT wPl bW ctfeiiT SIB'S ^ i ^ QFS *i4!»*il 

NWC.'O *tlGf I 

i-^) c5iPtw^^lw^Rl?r^r*Rr^^*|]^ wtusfR, ^M^PT ifR^^^pst I 

Sva) CT'R t*(Pl(.*m «(tani ^ CJBFPT d1»i»i 1 ^| SIB'S | '^ •fl' *i,'^>*il *ftW 
C»lPt*l/^« *l1l3f I 

58) «fnii®i *iP*iT*w*ra'c?iw^^'^?n"SfS^ *R I 

5(f) *l»lllPc^^r5#5T^aR5I^^^f5^ I 

50) ^•(P>lT*I^W^R^raiT‘1?^^5R*l3^«WlPtCBFPTP^'5iR I 

5*i) *t1?^lT*R^3rap16^^^RT^R^t^sw I 
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ibr) 'ailoi® s><|l5| ^ Ci>lPic*i<l *1WT ^ ^ 

5>Ci<l tint's I 

is») c.'»l'®l R,t?i ^ml<i I 

’J».8 ^•|»|—tiR' 

i) ^TSSf f6*lT ^ ^ 'a||»tG«1 O«vow 1^ ^ 

^) Rc?i ‘Piet '»k‘il'«lw <pw ttfUc*! i 

vo) ’I'iHHl «ftwi (i\o«i wlRw?Nt I 

8) ‘Plcew ’jw ^-i#l^'»lG<i>si 15^*f 'e|t«il'»lG<q lil^ *1^ <lR«i>l<i 

C®®r ^et Pg«i ^ I 

(^) ^ ^ «Ig«iI'»Ig^ I 

'b) *l1Wa^'slW G'»l'®l ^Gii C’tW al1^^^»C^ *lR«i>l<i csra?l1^ *1^ <p<ig'® ^ i 

H) ^ foGetsiG^ ^I5«i‘l>a I 

V) f&GSt*! 'ai^J^^l'S ^I^G*I *lRl>| C^t*l^ ^"*1|S'8 Rg?I ^G"^ I 

J») •i'$1 fiWCSI PGGem I 

io) ^j<q^lG<m ^niiir <«-q^lG<M ^lRG«m ^rtc® c^ aj^ ^ ^ •ilc’t c»iPg«^> ^ 

ii) Ptg?j G'9l*i ^iG'^f'siPlJ '•iQ^iH ^G'fil *11^ a|cii1^ SIS'© i 

i^) '5ji^*3T (3Fc*r »i(5&l dt*!^ twcir otsiot ^PiGti ?rNT wP® i 

i®) iIgvo ^ ^IwG'o ^(Ig's »)Rd 1 •Tt *IC?r G'^'ei'iJ ^kiersi *|?r G'o«i 0'Bf Rg^i TNT wI&'o 

^T^^ti?Rr ■’Tsur i 

i8) 'dlillG'^il Gb|)|{G*1f| 'il'o ^<1 ^Gfl G’Ig*! G»H||*)'0 ^G'O ^g^ I 

iff) ^J^^|g<I 5I '^TSRT ldl<llG'4a ’ilGil G'O'l ^ ^tw ■il’ilG'O GIG^ I 

i'jj) ^\LWi c*tw c®®r "silf^ ^iw ^irar Grc*«t otw i 

i‘l) 1^ G*)PlG»iH *ilto^G*1l '»llS<l» 'a(<H^lG*1 ^l<PGV!>^^ I 

ibr) 1^®1 G»(Pl»i pGfl ^let ^l<l '^»HI ^l«l“^«G^ 'ol^G'^ H'a»'o|G^ 'aih'^i ^ilG® ^G'S I 

iift) ^1®! CtW ^Gil ^Ig»I G'O'l 0®! OT'Ont im^ln OT "^iPT G'ffl*l ^ ’IjI^ Ptg^i G*)|u 

Iror ^®r g»iPih a>c^ oNg'o ' 55 ^ 1 
'i.o) <lj{^p9t G*)P|g*1<1 ^?T *i1g^ '5|C*)T GiQpliv ^<ll I 
^i) all5.Iw«; GilPlGIll '□ihl^'o I 









'5,. s'lysr <i*i^*i 

'9. ^|^*3T s‘lci4 ^c,»i? 

i. 5*1'! *1®1C.'0 ^ (3l^l?(? 

'5.. ^iw 5*'^*'^ ^'® ^tc*t ^t*f ^1 ^iii I 
O. 4l& (^)'5JI^5®PI-iiRr'^ I 

*t^i 

'^. ^Jt® ^•T^-<i|<f ^ ^^R®1^ ^ I 

vs. ^Jt® ^»Pf.i£Rf <|n.«|)(,^ni»| I 

8. ^1® ^"^*11 ^ I 






wpl*1 


'flOTft"T otl’w 111 rtftPT CT^II8^^«pr i ^ ^■r 

ctR^m ’iW 

W»r ^li*T«"iv <tt^ I «^5f •jfiw ^piw Ri(V^ "sicfl 

»IWW 'fW I 



Orj/OFF 

GUARD 


AEWUSTPAEWI 

LEVEI! 


fS® l.i : ^ ctISR 





> 1&*I ^iPifrH caflwH 


wRtu <|#Nw^ 

friw5l*Ht ’■PIT or olR^ ^chRh "^PT I ^ o?Ph <i^uhi xcf 




I '9w OT 1^*1 t*iPi*i c^Pf ^ ^ ^wi- 

i)^1^ (Hand Drill) 

-5) 1^ (Breast Drill) 

\s) ^t*i<pl5<p 1^ (Electrici Hand Drill) 

8) 1S*I CsiPP? (Bench Drill Machine) 

ctPipw^j^^ 

>) C 3 |p|it (Hand Drill Machine) 

epFHlIS*! CSIPR‘5J5®9‘'1%C® WWIWI ’TRf ‘JPfl W'U iflP^ 1|PT CSI5=¥ '4IHJ iyt*l 
■^55 %5 ^ ^ I <H CSlI^PT Qp^ I (^CSR ■’IW '8 PlR«*1 

c»W aftcsl^^ (Drill Chuck)»TtW<tlw i 

^ ^ ^ ^ 1PRTRrc? CTRltPTRr 5fsu (IRT’rtW ^ 

vttw I S’'lc?Rr ^ ^ ^ ^ w xw=r ^ %s»f 

t*il<ik*i OTiw Gift’s <pl^ 'si'olt^ '^“*liii ^1 *ltc^ I ^ ^lwt Rc"t^ ’il'8*il 
•RfSf ^?rf^ I 



Pai s,e : ^»r 


^ Qk*l CTPf*T (Breast Drill Machine) 

tfllS CSIPPT I ifl otPRW^^J^ wl-glwl ^ «fl[^ PI '^p »t^c«i 

^ ^ I »li=T 1^ "511® 11*1 PiPm I 1s«m ^ick 

sfin cMi»rw?i liwutls^ypRr i t£i *fi'®fi5^^BMir^1'^5M einrw’ror 

is*Rr ^ eptH^^pr *tiw i »a ISt"w w 

Rcti *IKr C’lHI^'ltl ’Il'olut'V C6C*f (,5lt*t fit'O"! RsIflW whits ^Isf ^1 ^ I 'ihls't 

s)l'w 15#t*is wts '«(t’i‘»p|^'o *ist*is Ra wR*! Rw ^1 i 




8lr 



«) Cirf^ (Electrld Hand Drill Machine) 

«PFl?r I^caw ^ CTfrr 1^ Hff ^ ^ ^ l arnwhulu 

1^1 piR*( I wPtw t^cff ^t*r ®iciil'*l ^tPi’s In'iw 

CV|H1W1 ^ ’•ri^ »1H)CT1 I ftJC'W W ^Itw <ltlT ‘SR? ^Wl tM 

fii*i(l!'8 ^4 iih ^ ^ I 

«*R'I,»lt4i» loft: ft:^Il5TftPftftff i*| OlPlH PlW ^\ HHM I 



ftai ‘i.f i Pift*T 


8) ^ft*r C8ft^ CBeocfa Drill Machine) 

MC8«I ^6*H ft*! PiPlH ^»I1W1 CT*I< ft*I ctPPT^ I WPHW ^Ml +^Wl ft*l C*l»1 ^*l1 

^ I ^*1^1 ^tCBBT W C*i1i1>T ’IC’t dPft ^ ^ I ^IcflW ft:ft: ^JtPRT ftff 
C*lPl=I ftw «| *BM I 












1SS»r csjPi=r^i^^tHr’rN*(t=T»1‘ 

i) csrt^ 'Bi'fluiw ^iNt® ^ I 

^ 4'144SW ^ ^ 'aiNHitfl -|'» W <Mt’« 1 

*) I 

8) Swu erwf ^BfS® ^ I 

t) Eit*ni I 

flj) *tf® ART wpl*1 ^ ^(.W ^ I 

H) clw Hfil^Wi ^Bl OT nlw ca»r ^ cifailT *«i^ln ^ ficw I nl'( 

fcr) siHtMHl «lt^t*r w(lj| ^l*l'{? IhC*I CPW ■sHt'B ^ 1 


^-o^, *111^ ^ile (^ ««ta5)-w csPt 












(to 






i. 1^ csrf^'ft? 

G^PlC® R'O'9*^'^? 

^r<PF««Rt 

i. c^1l®T c#t^ Rbi »tG^l» w ^jl(.»m tiff ■^'*il?r? 

i5®f csip|i?'^«l^ 

O. 1^*1 CS|f*l^^ <p|c6t ^1 

i. fij^ csif 'oiyiiSI ^ csippr-t^ra i 

'^. csif^-iiraI 

o. lSi*i (.*iPt^“(fl^ '»iN»qi*i's|<i ^*Pil ift'S I 

8. C,>lPlH-<i|? 2|t«l'6t^«l's| I 












’TOflIsV 

C?W (Wrench) 


CT CiW 3 ^ I i£Rr ^*Rf ^ I ^ ^ C«Plf^ 

C?M# ^1 '55 I GTWRT C 5 'J^ltf 551 ultH 'olc.^ *‘' 8 f" (Jaw) 55 T I GIW*# 

5]'Bt»ni w 5^ 5^5 ^ 1^ <MIC'8 8 |w|bm ^ ^ ^IT’IW I 

C«n»lt5T'5M5W*j 5HII4 555 *I'8>'»|M *ral55RJ^St5t5T-C5l^ C5W5t 

*TMl5fl5 5*tW C?P^ 5155)5 5*?rf 55 I 

V.i GlWi5«|5rRrcWf 

CV 51 5l5l5*l« 1^55W5 55 I5«IT- 

i) l5555C5t*lJ (3W8 (Adjustable Wrench) 


5 ) 'ailH««MwWJ C 559 (Non-Adjustable Wrench) 



fSaf V.i : C55S 

RflaiMWl’lJ (5W955WI *11^ C?N» 'ai*<i«5 I C5l*lM *\m 551555^^ 

5l^ GI5»5J55|5^555OT C?W5C*r I <^1 GNsf^ A'b 5Jl5 *f%55 

CS!tt?5%t5»lWtt5t'e<?i(taTt5^ I 

*n^ CW €1515®: 1^ *15515:55T- 

i) 1^555 511 ^ C 55 > (Stillson Pattam Pipe Wrench) 

5 ) «lJl'b»tlt'> 55 *l <3158 (Adjustable Pipe Wrench) 

«) *fl^ C 558 (Chain Pipe Wrench) 

VA «PF15W5’5^|^ MWK 5155,15 

(i) f3te55«| 5J|1»K 51^ GM» (Stillson Pattarn Pipe Wrench) 

'flu# 71 ^ GI 5 S ' 25 lt I ®I 5 I®I (Jaw) 45 t «(f^ C 5 t 5 fW ^ ®f 5 f 51 C 5 I »i| ^ 

5 PPl 5 55 ?rc 5 wh PiPiIbj^jH 55 W ■ 5 ®®lt 5 5 C 5 nHt'® 5 tC 5 I "ll^w 535 ^® 5 C^, < 5 WC 5 t, 1 ^, 
^'ojIPt C 5 l*ll 5 Bi'U i 5 €(55155 d 58 5 J 55 j 5 55 t 55 I ’ 1 ( 5*1 "ll^W ' 5 wi» 5 t C 51 ®ll 5 5 j 5 T 
GW 4 ^ 5315355155551^55 I 4 ^ »iw» 51 5 ®Pl 5 *< 5 «ltit 55 45 ^ 5 ( 5 jf& 1 ^ 
f| 5 ® 1^5 5 Gr 5 t 5 T 55 I 

























K 

•jlt^^Ol^ *n^ TvTB?.-J 


n 



ftar b-.^: 1?e»PR *iiii^ *tit*r GW> 


(^ 'B|JH!iBHca®^»l *t1^ ON* (Adjustable Pipe Wrench) 

(if&l'fl sl^VS ^l^t'O I «S|W> rift's ^l<l Bf *0 *l (5 "Tr I 'OW tolflH Ij]?.!!* 

«iR^'f^^t?iT'’r{3[^^ <ilc^ I «iwBT tMsi*i-4?r ■siw 'sit,t“i *1* ^'fsr i'5tB?r 

*(l'fi|fll'* *ftcr CPRTH'^fBw H4t'^ 'aijly»i0t|Ji> ^?it ttRt i <iRr CBWPl 

yl^l^W's ^ffut <tlw ICT c?r«i8 c»tt*rw^ <4ic<^ "I's-'siw *iBr ^tnw’pr i gw 



Im br.\5 : 'airllbBtltaS^#! *f|^ GW 


(«) •fl^ GW (Chain Pipe Wrench) 

^^JlGRT * 11 ^* 1 ^ 15 ?^ *IGr Grc<r^pitGlT W <H *RIGRr GW^JTO^^I fiWGT C5llIl9|W 
(Jaw) *fl^C*fir CiD^*i 'ilill 'Btl^cn C^GRT C*ll*1l eftw ^^c“Rl "stwi ^ca 

^ I ciw cBRrlGRr ^ ^(tw *l1%*lif «riot *t1ar gt w fli)'*»ic4 <ip^ ^*Rr 

^ 5 l?f*til ^IWGRf "BW tRCS ^prtWt ^ I 













(t9 



V.8 : CB^ ^*1 GW8 


«l*|>rt»rr-br 


i. (srai-ft? 

'^. t6^*1 C9*|8 WNI?I ? 

'8. PiPiIsj^jM 'H'ff'slw *IC? <iN(.'» C^R '^? 

c^ei c^«i ^i!il '55' I 

c^«i ^«icv® ^ c^l^? 


Wt'Q I 

o, I 







wH 1^*1 Rtfi '^olo '•Rr <iRf uo'8c.<i<i '9^ ^ ■nl'Sit^MW* R^'9 'oIw *I'^'H 


wH C’lRlRFRr 'ail«'^'^'»)w ^ 'srW R^'o'olw *i'^H ^?lRr a^HiMilw RRt ^*1! 

^ I (^*1 t»(Pl*l Rwi OT ^1 ^ ^ '*l*ni 'sitC’Rf 'Tl'fl ^tw *ftC9 I C*r*IT ^lo 

%g?f'siH %g?r'?jp<t'« uo'otnu ci^ atiw 1 lii "sk 1^0351 ■sjh ■’iI^ ^ikri aiiwn 

■^RjRr^^ipR,-'iRr*Ri1^1^^’^'<l1w I 

R|i||U 4 «|^rtl'»*T 

1 ^- 

i) t^^lRr (Hand Reamer) 
csiPtsf (Machine Reamer) 




tear : cHpf*? ft>fRr 
Rl>iH «WT 1 ^- 
>) ^3^ (Straight Reamer) 

^) dS'lRl (Taper Reamer) 

Min ^1 

>) (Straight Flute Reamer) 

^ ^ (Twist Flute Reamer) 

'a)d*l'l« RhNW «(I<H «'W ^1 

(Solid Reamer) 










(Adjustable Reamer) 



ffea^.o i 9iPlMt Rtihi 



Itei h,B i 'a|||'!iiflC3lH*l filHHl 


t9 



lSai.<t:prtnritfrfihTm 



: (HMti i^ula 



fii fc.q: 5raiwiw ftaBT 



: Raa'ifl*! I^ahi 





































ift filiH 



1Sa| h.ii t "||iHfl|*| 1j|«iNl 


flhrlOTr^j^^ 

RllPiW'* ¥l« W*(hi ^ I 

i) wR ^1'*^ c*n»iffBr1law ^«m mi i 

^ ’%■[ W(R*| fitar 1^ ^1 OT|*T wi 1^ "Mw '•PV I 



fJL 

i) ’ISTO Mum '4*1^ 41^ fi*ilii Wi**! ^ I 

^ ^ ftEOT ^W *llt<| fiPlUl VllW ^ I 

®) ft*llliw *1^ »l*ll SP^ mM *fll^ WS wee I 

6)^5l*ltv flilhi ^>111 n|'*l ClLVl’t ^1 4f$V <11 I 

4) ^1WIIM SIIM flhH CW W <(1^ Tftlff ifllW* t*M +W ^ I 

fl>) ^fSt ®iSw ^ 1*1^ clLfllWi ^ I 








«rtprm-s» 


i. R»il<i 

v9. wH Ro^ *i,Rw 

i. ? 

15*ll<l ^ ^Icet ^ I 

vs. atPt R«i*i 'St?i'»t^ I 
efU 

i. I 

ti|^li> R>|lw<i fwi 'a(^»i I 

vS. fi»ll<l '^H^h'ol 'aiS'l’J'i ^^itvoI 


■^-obr, *iift^ ^ijl® *ti^ 1^^-i («w*r«*iar)-5»>r Gjf^ 










^*01? ! io 




^ ^CW^lW QI® 'annm <ttW istw ^ l^?l^ 
cyc*Ri aitmsM 'ai'fiiM ^ CTPf cav ^ ^ i *ii^^®l^ 

*ni^, w, csfff, flHs^ »iHi»ii*i ^flit cHrft 
^ <ltw I iflfl* ^Iw lj*i»i-'aRr wra4» I ^ fliwa 

ar 'ailWlwl <HW I ^l^knln ’ilH ^IV-n ^BT *rfi> 

»iwttpit*)tw +il5KGrff^rMtFrf^pfi*it^ i 

^fl^-(£Rr «wNw '*n*r <rtw i^- 

(>) ^« 

(^ta« 

^l^'*l capai 'oiMIfl tjJ? <i^5| ^ I ^- 
(i) 'aijUbstlpfi^*! (y*r (Adjustable Frame) 

(^ (Solid Flame) 


(i) 9>r (Adjustable Frame) 

taws t*TuCj« ’TtWf 'l^fl Hd ^PRf bf^W «tISN^siC®t ^SftWT ^ ?1a' IVPT ^PRT 

’Ett’Cj w ^ wl^ OT WRbfC^QI® ^iltPTt^ I 



Blade Hook 


Tension Adiu^merft Nut I 

1fef so,i ! wlTOtrt^^n^*®T 

(<^ C 7 >r (Solid Frame) 

«a ^fl4> ^c*Rr btc’ia ^ ^ ^ i wr ^Il®\ eg® Fiji's ^ 




iXl^x ^soi^ 1^-i 



tfe? io.'^ ; 'iPi'B ^1^*^ QPf 

io.i ^yw*rcf>r 

caftsM RRJri 'aiti*«*il 

i) ^hosf 
^) QPI 

«) 

8 ) 

(t) 


ADJUSTING SCREW 



frar io.®: (apc»iii Rf^ 


(i) 

^IV*i Gfc*Br^J^1^f%5«W^'^jro*nar i"^- 

■^) ^ilva^ ^l\»*i ® 

’•t) ^IciSm ^l'8«i 


'5j1^**r®>r'*Rp"a® 1^^«I5^ |■5J1^**ri^- 

'a|j|ibetRJ®<i*1 I 














































'bo 


(«) 

•il 1^ OPCSJ^ 'J^a^lca ®lHlG»j| SftC^ I <i| Rtil GJIG'SH W l^^n* f^ ^ItC^ 'sN »)hjG»l 

GPCSJ^^lW CSVbW 'a(l'i»^lt*^l I 

( 8 ) 

R'f^^.f^G'Kl tile's! "ilcS^i »iIg’ 4 'ail'S^IO'il ’*llc5» I •TtcB^ ’1lc?i ’ll 16 ^|i>l ^l<p|ii ^l^lt«|j 
CavSG^ tspc^<l »||G’4 ^IBJ^vs 'ad's^lcil «)|i| | 

((t) cB^l? 

»ftc*|?f f^c*m ^rWHr 'BUT <p1u| I <i| (|jc'a «5,<s •tI^ "Hulk'll ^ ^ 

GSGVSD CB=P|=T ^S?ft ^ I 

io.^ a® 

CS® '’rN1?I*l® ujKg'^i P5*i ^l^l^H® P5*i ^niT ^'o(5 <p<il Gu*H1?r ^l®3® '*1^ 

^<ii ^ I ot'QirRf *Rr d® '*t^ ^ ^TKi?f ^ i oi® ^rwi^M® '^.o.'s ot.I^. ^t'o 
oo.sbr <?#, '*iw ^ ^ I cgc®?f n^ziit'ao %g?i c®c^ 'X'a' 5 ^ csk®?r caroir 'St^ snir 
♦fsF^ o.o®Sft OT.I^. <itw I C 3 k®?i 8t^ ^ c#t ^jc® *rtc?r 1 iRssr sfl^ 

<Pluh fil«*( SpPnr ^1^*^ C3® ^'ofi ^1 ^ I liRT »)k^ s»til<p|i>5l *TfST 1*1 c*( C*t'fl?lT ^c«il I '*W- 
i) X|«i ill'o ca® 

'^) "sr^BST %®? ca® 
o) *ft®®rt "^i® s® 

8) ^i?rsr *rt^ ca® ‘ii??. 

(t) *ft^ ca® 

io.o 

t®1% *11^^, w, ^ia, c?fB, ^®Tifw ^Ti*iT*n*T 's csai^-iiRr ^iw '^^if*i® 

'a55i®tca ^ I 

^0,8 ^“5J'^^l fA 

*fl^^5l? *t|^, w, C^, I5w ^'Sjlpf ’Sfl'lNN 'SfW 'a(^^l3l ^f©f ® C5?l)^-»iRr spit's? ^elPl'o ^|«p> 

i) csppRf ^iIr® GsiG^fi cal^ ^ ^PT 6*it^ Rt I 

^) c5tbi®t 1^ ^ca atac® i 

®) wwH Rt^i>*ii ^G<i ^ifS® ®® "a^ac® ^a i 

8) ««isF at®a asfBia *il®®Tf #» iaPit ( 3 ® *il®®rt ® ^ at®a *t*tt<f a^fsia 

war ^ "at®'sai'it ca® ®ttaja^ a^ac® ^ i 

(t) a'fBia'^rsRi ca® ate® caf%’laa'^c®^! *rtca CT®faT*ti 1 a^aat'a'i 1 &i' 5 ^a]aa!ia^ai®'aica I 
®) arta^’^T 31 * 1 ^ ^aia ^raa a*aeat f*ff^iaBa® *tat^ aia^ia a^at ^fa® aa 1 
s) ^fBia c*ia *T^ieaaji^’a®rtw®jtOT^f1^aNt^fl® 1 
V) (2Fa^?eHa§3tcaiaas*i*Tt<1^aat^lit^a^ 

!s) aji^’a cac®aataffee®atc®a1l3tRf aca c5rBRT'®te®a*ia c®®rat^1^aw^f6® I 














«l*prl»rl-io 


i. ^|^*3T^ ? 

O. C^1’*l1?f ’i<ll(.*il 

8. eg® Pi^lw fic<iw f 

i. ^1^ 'iRi^ ^*1C'0 ^ ? 

'S. s‘l'i>l<i ■'i^m taw Blit'S wPl ’iii*) '55^ 'ol<i bmj >sj^®f 

i. tSaf 'a|^»i <q»tn I 

tjvB—ciRf ■sjfsai ^4*11 tfts I 

vs. 'ii^«q|»i'o| ^st'o ^ir I 











^51^ (VICE) 


(Vice) ^ I 
'ol^wu iituN^^'sl 

4i4^t4 lJU'BiM *ra ?WRf Bf*(J '»l^>l 'SI'Sj'S ^ I Reid'S* ^1^ tiRT fflWlSH I 

i) ^sHl*llfl ¥1^*11^ '»|^»| (flRT att^llBM 

^ '^Srt1®Ttir IpCBf*! 'SW '*l*fl ^MCiW ■^luCi'® 

«) <^4*11*1111 eg® ^ *11^ 4liJw 

8) <?4^hl« g¥c® Hg ^iit'8 

(t) w>l*i ^sc® c»iFl*i Rw <pfBc®, 4<it'4* Rwst Rn ^gc® 

"b) ^4 "IHI«i *11^ ^ii>i<i Reg nR’i ^Rt'o gr *n^c*( *6ig ^Rt'® i 

®l55pt?r 0^F(gewf 

^l^^Ttgig*!® ^fiWigg'gsg^ne® I'g^- 

>) cg«®I^ (Bench Vice) 

^ (Machine Vice) 

o) (Hand Vice) 

8) (Pin Vice) 

(t) (Tool Makers Vice) 



fwrii.i! cgsn®l^ 












15af ii,8 s 



fiar ^ csR*t^’®1^ 

ii.v# 'a(|l54lCHM *W% 

'>IW V I '*M*IW ‘Bf' (Jaw) 1^ aw^'ai'U'Sl sftW 1 1^ V 
(Jaw) t& ^ C^ 1^ C^W?r ■’IW 'a||u<p|t»^| «ltc^ I ^ «|1%#ST V (Jaw) aRI ^IWJ 







«j8 


^ c^ ^)^5»r ^ I ^ivi>*in5t4 <iiiifitt4 ^ ^ V (Jaw) ^ ^ w 

I (£1 ^*IT ^l<l<5'8l>l WC^ ^t'S'l^l wl'iRw ’SL'Slt"! ■^h^« '^?'0lw 'a|h'^ ^(.'® I 



fo'fl ii.'Sj : 'ol^t«i 'ailU^lt'll 

ii.8 

31l*ll<H'o|W Hjliihh W’ (Parallel Jaw) ■?! 'i>il'a<ih RPisl 'o|^'>i'a ^csr 11 £|^ fi|^ 'o|^jh<p 
nil* '^1'^ ^Kiwj t'sfit'm ^1 '^?r I *af& ^I'^u ^rf5<R 

<£|'^ «» C2lt^ 'o|^''l ^i''w Pv«l '^|?rt t'ol^ ^ I 

#|'iH' 8 »|nf& cclRcvs R'o’a* ^1 «il?i“ 

i) (Piters Bench Vice)-^ i 

^) (Carpenters Bench Vice)- <^11^ <p|t5ni i 

vs) (Leg Vice)- <p|a(lii«ll«ilii <w< 5 ^'s i 

8) 'Sll^r (Pipe Vice)- <flRr etl'o)*! C’tHW?! i 

^3i»prlft <ri^ ■’1^ 'sii^iti Rl^ g|^ ^ «?nt^ 1v£rc*Ri ■^ivoai'oiw 

i. R»‘5|3 i’ 'Sl^ (Piters Bench Vice)- 8|^ '»l'^»ic^ ^iflRt, 

(Section) I«'8(.«<i ’liK 1^ c^NIc^ i 'al^'»ili><i ^- 

i. ^ (Body) 

^(Nut) 

o. (Bolt) liRl 

8. '0?rM1?r (Washer) <iRl ’»iKI(.<u u>R»i ^'ojlt*t«i *ilt^ <i>w i 
■ 51 ^’ (Slide)- i^Rr R>'o« fH’®«i (Spindle) 1 PHw^il^ '^|?rtc«T lifSt i>«ili>«i 1 





*11^ 





HANDLE 


NLT 


MOVABLE 


SODV 


ISar 

bt (Jbw)- 51^11 i 

I «w ‘wHIa' west^lw | ft*IIi'o|c»l ^1® ®j5t mala aif^ a«w atao? 
dnT.Pm[fl I ■^piMfif-^ii^t^sw'If- <fli’iww '^fl' ^iw 

<aRt'«l*Ml6w iW*!lW *IQl*^C5?Nr^ I *H^ *PIWI1*W1M I 

**#* mw I ftj ‘flU®' tw Vrlft ‘jUb’ 

tW b*llK#l4 *11W WIW I 

^I®*r (Handle)-iW !J^IWI ^WT, 'd^'li' 'flKfldS »l« I 

H®®* (Spindleh'W ^ (Squan toad) ^ i ft* fth®* (Quick 

Release) (Wttqsf '^j^ii’ ^uttreas)!*?!* 0(®^<IIW i 

(BoxNut)-If-'W9|l4)c^ «# aiW I aw'aoo® ftl®[flfl If- 

fisi®^ I wr, f^iwK# viw >iw <nw i 

^(Knob)- awftta*'laj Rui a)®"l1S i 

^^1w*J^>l/^®1^ (Carpenten Bench Vice) •• iwalewetws 

^imvi® arw* eiw®H CTPf ^(15® I ®c*i®i ®ii ®m® •rib^ ^iiia eiow •iw 'ftlii^ 

iHwl^ aji ^ I aw aw aR^fl'^y RRfi ai® ftrte aftiB 

■IIW I 



IB* ji.tr I '®Brc*rt?T^ CTe* ®ft>r 


®#-o!>, •tft'r ftiSv J («tfr e Whr •fcO-lw ^ 











w 


tflRx^ilw ‘•ifH WflK-s 


«. (Leg Vice) i 

(fllft ^li||flil«il!i (BlackBniilli Shop) iflt¥ ^ i 

(Stable Vice) i ^ Rem t1|Db^ •(Jl¥ l«tlw 

'OftPM 'ewT (L^ ^ **ir ^ ^ I CTW ’IT ^ ’•BJH ^S*ff tiCT 

"^jM^ HPi ^tlw I OT wlw "TOT %it •arlft *11® ^slt URT ^Ifije TSt i fWn 

’sftiPlf 'B|*iR<II OT, ^<dT V l35ll' »WlWI1*l %¥ ^PT 

<fBM ^ I ^ ipPRf 'SMIdM «il *ini*f ^ ■*Tf I lSft5 "fiaw <« 

iS^tlWl I ^NlH tfl apFfir wHw V ^ pi 

■®fll ^*IT?Wt«tCIlW*T I 



H® »>: 


a.*rftT®friCPlpeVice)s 

•W ^ia]C>U *lft*r (Pipe), J<s (Rod) C»IW^H <(V'aiM Wf -WW i V 

-‘W’lllf wMRIP® I 

•tM'^ ot wr cflwi^n 'jt'siM '*i(l!w *ift*i T(t?r ^ ^ *ift»f *fli5 

^wR ^1 I 



1fc5».io : *ift*r®^ 


(Machine vice) I 

11^ (DnUing), PiPlX (Shaping), 1^1^ oiPlW ^T®tR <(lPf flNt« 






’iivi 







fSat«.i^j oiPR^I^ 

‘evil ^ ‘PlPlH '•I^W*! TO «|cwr! 

‘OTV '(i(^*l*-CV ^ICWI OTV^dSRwfl 1SM?f di^wr (Plane) upwiw 

var^ I vpr,flvt^vtwaa®1ta4*ia^lTO?r^naiiw«l^iiv«f^viwac®’WH^ vw i 

‘oiPh vft5f*-CT o^Pn, 1^ ^ wPKfm dJRwa at 4l44in wia aW 
«(la% wi R(«ii 'BmitH aHf as I lulls'vtwaail5w^?wiw afiKvta i^cac*iftpwvicwr*i5a^ 
<4 eivta *8l^>i Rda'elM ^Bapil^il va aiw i 

lafta (Un hea l Vice) s 

4 cwa^li^icwiiwr iS^at (aPicvr^*ma^^lawnrvlwaasl6w £a tvia t^w aM 
aRiiT eaw ^a^ja aaitiat ata i m wr Mfl'snaa aaiwaia mK 

'aiflajw '8(514 atea w eviPit witH a«1te4 *i3l^i ^ i^^avuva^^ataa wca 

aa«a ^aiart «wj <flf& fieaa aw ai?v i 



tSaj 5s.>«: ^isPi'aKla 'efta 














wlVi (Hand Vice): 

tflif 1^.1^. itto I 'oRt-'M <nsw» ^5K® 

*lliiH ^|bi ^co '55' I T^ e^^ln '^Iw 'oR'»i* fff*llt*il ^t*il I 



ISar ii.iS : wR-n 

1®K (Pin Vice) s 

t^Rf »I1^CTJ ^ (File) (Scribo') ^ (Tang) ^T'PT ^ c*11»r 

I iwgfT ’an;!HlBc® gplw ‘Bt’-'W ’’iff®® ^ ^ wfSw 



IBat ii.it! 15 k®R?t 

^•R c»l^K ®1R»I (Tools Makers Vice) 

<iRi iBr*Br ^ csRl^^rt*^ (Tool Makers Clamp) ^ ‘*llWl1®r ?W (Parallel Clamp) i 

w «W?r ^ csRfg ^R»r’ OT'tiwt I 5®fl^ *rrt^ ^^«c® liwcaj 

*llfl*t ^Ifl '8MJ R,(ifl '^Iti'V I 



1Bar ii.i®: 5®Pi csRt^®R?r 















'^. ^®Pf *fRI ^ ? 

«. ■5JI® <P'S T 

i. ? 

'S. '»R*l w 'Q ^ 

i. '5|^-iira 2|B(l'8t^?l'9| I 

'a(l'5^lHl<lI 

'S. tii^fS ^IRb^ B<<i '“i^'I ^4^1 I 
















RTf I ^ X'^l'c ftw ^ ^llw i ow 

^ifefiN ^flj wi^ '’iv®iw two® Rf ^“flip® mn sj1^9 c^iptpfrt^w 

Rt*l1^^pwta*BrewRtT3rtc®RR^^ i *MWfl oww^ e^ i 

i^> <B^ ^f^*1‘1>VT<l 4iim^4*i| 

^JlPH *lft*lw Iwftlw *(a -aNw Rt ijHilw (rtrT *ll^1ft“«*Bf <Im1hw ^ i 
e^ *fs ^Ji^jli 

c^*fi^i!^aPTRjpi?^*ffrf’ift;CTr^iwRR^^^ i ^<t isiftt ^trw ^ ^iipm 
‘ jf'BiM ^or rt ifl RT ^ ^ I ^ mcT i c^int •ift*iw 

-|'®fo|cq Ti^-ua '’IIW Rlli^lcfll'B BW Crt?T *lft^1»^ ^ I 

a^ *fft*tD^. i*i <HieH<i a^ i ct^r- 
i, vlP'Pwi^^ 






(^f ^J^lH »ll¥lH«l 

J) 4laHI *1^1^ '8|rl*flM ^Wal^ €6^ I 

^ Rflf Mt^il ^iMl ^lar 4^1 ^ SISw -HI i 

«) tfl *mw Rpnw SRw *15 I 

8) •iftiw Pfifl 'fliliJ^lwii I 














i. C5^ ^ *|<l(.»ill CB^ «rtc^? 

'5,. ti>R*1 '*ri^'®t^ ’115,’f *l<Hi'o 

i. 

«t^t ^ 

i. C5^ *t1^ *5^-iiRl 2|(.si'st^S'o| I 

'^. C5^ *11^ ^“liRi ^s?r I 

vs. C5^ *l1^*f ^il^^qh'ol®^ ^4»ll I 















(Plumb Bob) 

C’fl'SF 'a(|^R«| >8^ I (£|^ CtH^® 'a(t*lV5l 'llfS>|-<iRr 'SICST I 

URi ^sjafst’t <I1W C’^^c'w 'bIH iiW^'sit«5Rf'5ic®t I »i|?'8^ ii® 

^t'o iSo 4|tsr *Pfe I ^IcJm (SfS <p«i '^Rf (.'»'B5i ■^'ol HRft 'B'sj'i ^Piw 

I 3N swu *i*iI*i 5^5il5i I5^ ^n^NlPT 1^ s'w "dl^ ^ I 



tSai i'S.i : 

io.i dh «lwl'«^«'oi 

^RW OiHl»r '*11^ (Vertical) ^ filBiletti tfl^ 

*tnM9 I 



fwi i'O.^ ! ^ 


i'SA dl'i 

^^ll^iva pificHu ^PRT OTHM "Slll^ CSlC^ ’*l|v|?l'o|w ^ *tfN^ ^ titv »ll^(?lj I 

wfS <p|(i« J’Mlii "siWIIcpi fea i.'o'sii ^\ "^tPrcir i'^)5|«r1^CRiajlcs%<T«llc^ 

'o|31 cdl'flt 'ail^lwti ^ Sdt^w adlos 'a((i»N>k'(l ’*lk'^ m^ul |1^ c**tc^ j{^|«i 







IBaj io.'O i ?|1^ 


■^-so, (am «aiR' 





<18 






y ■slN^'^t? 

?tl^ ^W5I *lKlt<IJ ^ *ifl'’Pl ^1 ^7 

'^. OTirH 

■a^sd^aRt 

?(N acaa aic?nBf^)ir®t'a®Nt I 
'^. '!naacaaajaata<laif®a^a»a I 















^ ^ »n«T ^ T!OTi ^ict "w *nPiw PhRs I ifllfr ^iWBrtw ^ 

piWifSftM PifWifBifl ■B«?f iin<, ^ 9jf%1iA^H TpF tnw i ^icfai "W «ii^ wwk*i ^oh 

“iW’fllw 'tlw I tfl’Nlw MW iipiSt’^'^ (im-iwitq «il1$4|cril ^tw 

* 1 ^ *Tt I tfllt CT 5 ® *lisr I ffWlT^WlT »IWIM 





IHW WWIfl C|18|W^8V| 

P*ifl|6 (ww iW aiRf ^ oratiFW ^IWI^ wf "^r ’itt^l ^ i ^idSi 

(itfil«^ii ad^ *iH »i^d«h w I 



1Sfl iBA ! w«Hi uttl iiM 


i8.^ P*lfll6 fflCWM iH8]l4 

P*l^ CTC^iW ffiBW I *flfJWlR 



*\'!9 

’5’TtCSft ^ I vsHiW fHRlt (.•K.'oc.'w ^nt.t’a 

I ^*T^i ^ ^ '*iW*nPT ^ ^ o-^Rw iS]^ RyfH I 

til^tR CT Wd'SJ*! *1^ ^RTT ■’T^ OTW f*'lR1» 

’^^lo'sln •I'jj'i ^I’jlp t'oRi ^(.vs ^c*q I 



fwi ^8.0! f^^ifWP c*rsR?Br 


«ftt»(1»rr-i8 

■9JXpF*«lt 

>. fM^CsrCSST^? 

i. FHRitf t'lti'o®! ^ ^lt«t 

ffJwletiJlii'st ^ f 


i. FMRiJ (51t'»^-'iR[ e^til)*8t^il'o| I 

PHRiJ I 



WiT: 

^ 1 ^ 1 ^ (Pipe Cutter) 


I <i|1^'^?5l<^l^c»ni I ■^fBI^ %?f ^sWjl^t'asr, C’#t (?IM 

^1^1 ^rur I 




Wheel adjustment 


Wheel 


Semi automatic 
head 


Handle 


1m <p|u|n 


i(t.i •n^'^iisiw^ «ihiiiM1««i 

nQipr t®»iR ‘’tsrt wPi i otspu Bt^ii ‘‘♦fi^^t 

‘Mt^jBT *il|(.^ I (*Ttii "^Sr ^fsrcir 'S'^ssf *|Q£j(,»i jj^nn'olw ^I'iil ■'il^l I 

*ni^n «i4Ht'SH 

HR'*t ‘^l'i»l4 s|*!ih'® 2|^Plt?Rr I 

(^) 1%?^ <p|u|^) 

(’’f) Pk.st'h *11^ ^pIuI^i 

(«t) ■^sfsi?r 

(>r) WHK UR’f 


'’it^rt^T't ^llPRf ^|u|5| BT*!) *l]^|u ’ll^w (.51 Hh RPi^ Mt '^jBT ^|(.<P I '®(.^ ^ 







‘IV 


^iT5iii ®t'ij [>t<iii> di®n<r RI*i^ ^fSH *ttc^ i 

i(f.8 ^iuiwn 

i) ^l'a«1W jl^vsc^ ^f£f-*|*6t^ &H*il ^RTf ^IHT ^"ll ^ C*f*IT Sf&'o I 
’^) ^*t55Rr 1^5^ ^^c<il'Br«i SB'o | 

o) QR-iiRT^TtPf wl'nI'Si'iR ‘pIwIwh 's(i)hj »ilS^'ok<i I 

8) ^f5|<l ^PRT R^PG'^i MBf <lWt?r et»U ’il^vs CilHI^ ^1 I 

^) OT ■vlUt'o ^ *n^ '»I^G»11'a»'»lc^ ^ I 

'b) PT5 ^ ^\ SB'S I 

^) ^f51?f 'sf'ij ^<il ®1B'® I 


«l?|>rw-ie 


i. W "^stSt 

^IvscsiH t>*ll 6 « 1 W Rwf R* ^fF®? 

'S. ^j|pt<i '8r*ii ^?ili» G'aMI<i ^I ^Ic^? 

i. 

«?l'5|ii # ^Plcet 

«. 'a'#t^? 

«l^t 

i. a|R)l®t^?i'o| I 

'^. ^fBtERT <4 hI ^RT I 

o. ^lul<i ^?r I 

8. <si^lu Rifl '=1^*1 ^t<i 'oi<i CR’<lt'8 I 











C^K 


c*r ^icaRf ■’iWCTi »it!f3i*a'»iw *ft^ '«lwRf c«fi»TW^ 1^[a? "jiwt 1l?g?r "^1^ ^ 

'OtcUl*11^ csrf^ ^ CStf®^«ll2KllW *11^ CS|1®<^ I 

«(tl5lw(B^ *f1^ cslt^ ctPi*t «nr 

*ntc*l^ *lltc*l^ ^ ^<PlT*r ^ <2t® ^ I 

^rf^ *ffe*f *tjt5 blue's ^c*i I*iii*i ww 6*1 O'® '5^ I 0*1 * 1*1 ^ 5 ® 'oi*ij fin^”(End to End 

Motion) «nw” (End to Centre) ws c^” 

(Centre to Centre) 1^ i *IJlw?r ^ V^" Vs" *1^ 

Vs", y c«iiw5 5 V 4 " ^ ^fscs ^ i" ^) *rt« ww *f%*Rr iVy"->V8" 

•pfe *trt5 *i>t'5t'® I 

qi d?f c> ifl> ^ <30K giPigT’»Twm ct c^ mm • jfd^Bi ' a i w esre ^ ^ 1 «aff ^ 

ICT’PT- 

^) ^ ■silpB 

^) 'aiBI«l Qie(f»m, 

<0 *11^ *(5St^Wm M<W Wil’tl I 

■pUf <i>|s^|*ll?l wiR *6t^ aitalwM '5pT >fl I 

?fN1? ^ «p|15H<h^ o*iP|*i 1F|^ ctPI^ •*iHt'^ OTPt iRt. 'Bwfil elWRfPT 

(Rpp# ^ W RR ^ WPn «|C^^ I a!||^'6l0*( C»l'i«tM^ CMPIhUjW 

iiWc® ^ I csjpfCT '^?iR ■’rair ■5R«R ^*nr 1^ ^ i 

^ e*i5R3itc® i£R^ cs|1^-<iRr ^Ic® *nt*f 'siI'b-mwI pi ^ 


/ 



fSar j'b.j ! *fl^ (gfel CJlPR 


i'b.s WIW^SI 

RiiR® (RpPi 'iR^>n «c®»r (rPipr ^traRi ® i 

(rH*! RiiPi® binlt'il, ®Pi1»rt ^ aiuietH 1 ^ ^THtor «ri®4ftPR %ifH wt ^ ^?rc® 

^ I 



Vo 


i. ?|t^l^ ^^ll^’lilw c>jFH 6|®is *j]!i^^ erhc'o'^? 

C^lPt^ PrnPi'o D|«nlt»il slciilet*! c^? 
vs. c^ elf^Alwii RcnH'src®! ^<it'o 

i. ^*l1^’tcst1®^csif^#? 

Q|f®t, CVlPH <p|c« 

'0. <ilRf«j<p^lW *6t5 <i»l'i>ln CTsH CTpt^ 

<ii>ll*n«p *Rt 

i. *11^ S|f®?,->iRr fi|t«|et^«'o| ^ I 

'^. 'aitUl *11^ S|f^“<iRI ^4*ll ^s?r I 

'0. 'a(u»| df^ ■'iN^i'i'ol ^4 hI ^<1 I 

8. ^ *rit*f cal^-iiRr ^ I 











Wl?r: is 

(Pic Stock) 


■'51^ ■%?! (21® '^#t^ ^ '5j®5T C*I ®1^ ft’R 

■^SC^ C3® 'siws I <p|^*i P5(.®15( I (^RT 2fl^ '^f& sl'®®l ^11^ I 

s.l'®®! '^t& ^l?T v»i^'*v<pc<p ®l(.*i '^Ttn I RRjfj ’ilsi.^ %r5 ?jfBRr et»ij RRjfi '^rtw^ 

^51^, '»IS'^(.<PH '^IW '^RTt I 

is.i fiK?rNs%®T 

■^Ist'Si'a R(.<p ^Ut^ ‘pIuI^i ^Tsrt ®1^ 'S ^prlWRT si's®! \b|5,ji3«p *qj<q^'o | 

iSA HiV 

^ «|*T® ^jPlT I ^- 

i) ®|^J154 

^) ^l®«T 

'S) ®1^ ii|^ 

8 ) ^ 

iS.« «RyRro5»f 

®lt-tf|^ >8 <^j-<14^|W<| 1^ ^ ^ ^ I ®lt '^1^ 

2|<pk(,'0l 'Sisplft 2W<I I va|^>»u<p sW^iRT I ^- 

'^) ■silS'® f^Piu ®l^ ^^c*ll^ va|^ 3 v«q» I 

'*!) 'o||?i's|<p|<i ^ ®1^ val^ju^ I 

(^) PHPiu ®1^ s)<is,ln 

Tffit ^’PT ^ f®j# ^ «ii'i3<piwi ^ I TTtm ir “51^ 
T5l^-i<l'?I '5^ C«IM ''tI^*Rl '3^ fpw '»ls(.<p va|^JV(.<p<) '5rf^«2f »i\8»'»|(,<] 'a)l'S<p|(,»(| 

I 

(’*t) 'ails'®l^ln *l«t ®1^ S)SS,IS vs|^a5^ 

^'st ®l^ PHPiu ®|^ »i(,'ols '»IS'^(.S» 'ail'iJR’l.s SJSSis <PSl ^ I (il va|^'»u(,<PS 3|RI 
'^(,«PS ■’TIW ‘ju'slw 'a(|'5<p|(.»il I 



■^-ii, ttlf^i'siJl® ’Ift’t (2t«ra « Hitn ’iai)-S!>^ (2(f®f 





Wl® 




T5l^-^^ (gw wl^ liRT W=^) 



frai iH.i : Rl«f| *W(.*151 

b«l.8 Wl^WtwmwW 

^ 1^ csl® wfsi^ wr 1^1^ wt^ ^ c®c^ OTi;® 1 1^ ^ 

i) '8?rNPtc'i?rgw^g1^gwiw^w?il^wc^^'^gtW2R®fC5W 
OT® «ttc?r I 

^) CT C^tWl lilW Slic.'a Rmaift'ST'H C^ C»C^ CTt® *ttGI I 

«) 'SRif^S!*ltg?r *11t?f ■“tw®tt^ c*iOT ^TtGT I 

8) (2|f®?,“'ii^g^'srl^^’siW vsR wwl wh fNg c®c^ c^wc^rgtl^PT wt^wjtsr 

^ I 

*ij1cRr tii*f&?r wt5®t 
apis? WWSC^ W?T ■^iPTt: 

i) ^ 1^ <1%^ to '6?ii^#ng?r tSw gt wfSwt^pr ^ 

^l4l Obit'S I 





'^) '»ifSs‘'olts '^*)l'OnH ^ wt^ ’IjId ^(,"1 '%t5 (ii^Rw C^pr (.*)t'o Hlw I 

o) ^llle <pl'i>l<) "iTt ^ %t5 "si^ ^ ^ I 

8) ^Jlb <(i|l>l< ■>j»Jil <4l4*llcvf c#f 1w Cffaill I 

<t) sjH vsi^ UX.4I wPi ^ <p») ^prf ’1 jI& ^t's *ttc?r i 

'ij) wl^, <iRr tI's *fl?rtc®it^^pr %tc5?r *^l*i i 

Rw 

(S|® <p|u|ll '®f^ ^5l^ ^ CSpS^fBt^ l1^ 

*|fX<P'6|W %fF -^sfSc® •D'SlW TSit •H'iJlW %fF -^sfBus ^ ^ PW 

I ’iRc'ln ^Ircski Pw w|^ Pc5i "^jId Ptn ^4*11 ^RTt ^pif: 

i) CT zUra "^jId ^Iucvo PT ^wi Pt.il *)t*l R*s^l 

Pc'® I 

'^) *^Rl'*l?f uJP*! 'o|5.m H'»'o|(.s (^RF fiflW Pw wt'^) ^rfS^FtC® I 

o) ’Q?rRf*tPRf ^rtC'^ '3 'b|^ 'Q p4|o*l ^<l(.'0 I 

8) 'Js|^ ^Mi m<i 'il^lw '»|5,W H'a*'®lw '3(l'5^lt'® I 

ff) ’a?il<flri(.'»ni -»np ^ w«[Pf »)Hlt\o ^ | 

•b) '5il||<fFi(.»1'Sl 'aiht'sNw 'oih'O'l «W10'o'55^ I 

*l) '»15 ,'^(.<p 51 '>i»il'ash ^H^C® ^ I 

br) v!»15,Iu 'Billows 'srW •1^'olw ^«||W51 -»lKic.<)J •HU’pI '^PI I 

s>) ^ Tj^ -i'^'olw *(^1 ^ ^ 'fsit:® 

^ I 

io) »|^aiJ<p Bhil'^lt'n S|f^^ '^JRT *RI '3|(.4^5l'fl '^*1?!^ 'SlHIil 

Hfi&h'il I 

ii) «ih'8tiii '*lt*0PI «pNoi ^mvo ^ I 

i^) ’IjIo W*i C^ ^pT RhII'8 «||5'»1 I 

ifo) W(wi *15 Hjitwi «|)^1« 'ePts fiH-q**! <p«i OT’Ic's ^G?q ’i’®l<i'o|?i ^'ofi i 

i8) ^l^^iovs va|^aiJ<p ■^Po \s|5,(.-q‘ ^H»ll'Sl*l '8 •'I'W’pH ^o'o '55^ I 

'®l5^l'®*il'»^iiH 

T5itc?ra Tfl^wt afw “if^t'o «!(i^ ^ ^ I ^cwvi^'M «■5tc«i^ ^reslt ^ ^ i 

T5%IRr ^ OTCo *lt^ ^ C®M «ttra I til ^ 

^ «a]Sc<i»^ ^ ^ I ^ •al3<pii^ ^ •iitp'siiCTf 

I «p(.«i •>i^cBj ?rRr I 










V8 


in.*!* *IM«IH^I 

i) csi® '^sf5i? "51^ c’Wi^ C^jtcEfPT, di'o-’i, ’W®pf ^'sjiR) 

I 

^) '8?lT^f^t’(W» cBf^ '»Irg»i ■^'8''elw 'ail'iJ^lc's (.<ph'olw^ <MC's ^ »t1cg | 

o) «i'('»lw rac«t '»|5 ,g-»i "ttw I 

8) wl^c*i>'Q »ilc^ ■^M=T *ijt^ <p|'5g'o ^ i 

(?) *6t5 <p|'iJ|<i ^rsRf S'e^l SttM ^*TSIH ■Pf’f WiHT I 

'Jj) *bt5 ^l'5i<i *1^11 S'q)^ 9,09 wt^c^ Bt»ij ^|fl»^ 5f^'® ^ SIS'® i 

*1) ^ tiRs <11^ ’gtiiwiii <1^ »Rc4 vS^iRg^ ^5(t*iT ^ ’sRt?i csrBi»rf5*i^ c®w i 


«i*pn»rt-i‘i 


i. 

*11^ \alc*il<i *l?r ^ <Mt'o ? 

i. (b|^ ^'a atRsj^ 'Q 

«|^ '»5<p ^ ^It.'st 

i. I 

^1^^S<^^sw^'^5C?r (iRT fil«*( ^?5*Rr'^ I 

«. ^ ^ I 

8. v!» 15, '>5^ Ptil %t5 ^Iwl^l ’1'%1« *ll<lhlI^'9'o|w I 

<t. T5l^^ -imlw #fr »iHt)H'4| 'a|^*ivi I 

'jj, Hjl6 '^sfBiii'^rsRT ^fnrw ^jsirRi ^*f?j*t i 










PtM wwti*fWo(r ’THt^Htrlwl ft««fl ^^pt 



'«mn^®in(ltitenid Sui^^ 4Ftr^^ i 

iV.> ^J|t*H ^|l(W 
tiH 4flGM^ <nw I'W- 

1) timn^iMCraiwTBp) 

^ ‘9WtWn(PtagTap) 

«) ^ISf^l^CBotUmiiiigTap) 

>) ^Hth^CFiiiwrTtip) 

%*iw 1*»OTi inr wi ^irn ^ ni?nc*ff 

^ ^IttmCnngTap) 

' B in\9 ■HWW tftyff «WftT *6lffIT jf 1 Ib*W qW l > J M W l ^ I ^ 

^lliW 'aWl'a’lPl® f^PII 4EI ^(^*f I 

«) (Bottomiiis Tap) 

^Jl*i RPIt fliwKfli® *niiH®lCT^(St<ltc¥ i win flU® oiFi^uir 
^Hl wiWf^ •(4<i VH®lw ^(Shi w ^ I 



fi4 >v.>: 





tS® I tIH^th 





1S^ Jlr,®: 


















*nf^wr5 ’iR'i 


lirH (3rt» (Tap Wrench) 

tjjl'lw OT 0re*l» 'ail'Bw T?It*t ^b|*m ^BT I%cst<l f^M %t5 ^f5T T?IW Cff*!* 

^ I 

iv.o ljj|*r flrow*(^Fnrcw^s 

l;jl*r «* «wi=?T^ «i4k« ^iiw 1^- 

>) 15 (T-Shape) 1?rt*r GW (Tap Wrench) <<l^ 

^ ^5^ (Bar Type) UlM CW (Tap Wrench) i 

i) 15^nff^ (T-^hape)l!nn GW (Tap Wrench) 

lilfli Gr*tC® T 'iRT^IWt I T liRT^lWHr^ <itw I 

5jl*iw *rt^c^ 1^ ^|CH)4 *flr 5nc*Rr ^iT"n?r 15 GW ^Pics ^ic® 

^ «llw *ra PlJ|»l.^ bW*!^’fl.fiw l »ll^twi 1^ ®(l!c® 

^pr 15-^1^14'tjM GW ^ I 



fSar ibr.s ; 15-'S|1^ "5iH GW 


^ (Bar Type) UjM GW (Tap Wrench) 

^^tfeSBr%g %1? •q'fiiw ^ ^ ^1^ ^BlM GW^P^^ST^ I "fl ^ *IW^I5 ^||®»t <*1 ^ 
WfiGT inw Ttw?r ^ ^ I *ftPfir <9 GIPW 

’irtCTl?i ^ (G^) I ^ %®?r T^t^WlPr -Iflist'M sfl® 'at|5^iwi 

^ i^i?f*iir1l555iT*r ^PiBi ®)®*r *lTt5^fift^ i 


\ 



Ifer bbr.ff : GW 


>v.8 *ri5?p*RrcOTGr^^cat®^f5i®*rii^ 
1%®GRf1^E® ^>|s ^|5|n *1®!^ fim ^1 ^t*||: 




















CT%f5 ^fl>t ^ I UlM i3&*l >il^'st 'aigsfliJji ^1^1^ 

c#PT %?r <wit» ^ iftff « %cB?r ^SMPiT^ l5jw ^ ^ i «Nw ISjM? iJiM 

I 'Bl^.w "I'S'^IH 'a(fISW f^W ^ I 

%g <i»ilwl I5ilc‘»i^ §*lc?Rr cbl wHI 'siWt?r gt^is ^ i^iH 

^iScw *(Gl jP^“'Q5l^^ *11^ ’gjflw wjMts* t^uju '*IWJ "t'» ‘pw ^I'^l'olvq ^'^It'o I 

*1V^|W fm l|4lWl< *RJ "^*19 ■Jim "BlM GTJP ^1>R3r ij^ ^ ^ 

e^l'a^w pM'^ 1'^ ’Sluit'B | C*l^ *Nw OT '*nc*Rf *lrf5 ^li»| 

c?T *6T5 ^;QflT *r^ t5jiPk eiPiw 

iJrWRf 1>if*f 1^ %f^ ^fui^i *Rr Rin.»i ?fWl5jMf^ 'iw’iw ^jic 

^fUl •/|~»jin <^(,>s ^ I 



fSar iv.'!)! *ffe*l %|5 ^l&t 


Jb’.tf 5 jH t<Br 

c.’IHI^Is 1^551 (»«w <p|’5h '^51? fi|wl'Bt^«'o1 0!^ GfW I slwftwar 

'^?It "^PITI 

5) Grs?fRl C^C5 I 

'®Tfif ^1% C^^Ilt!?^’ltj.<il’8t(.i?) Wdl I 

©) *f1^^ Pf5, ’ll's, ^ t'stls?! OT'S?ffif wwi I 

8) »il3<p'»lw 5*fc»iT% c^cfl I 






w 


■ 5 JI®'6rtt^ OSC^ CTC® *|1C^ |'BjT'*t 

'»kl<) ^ :^|t I 

i) ^flf^^-(£RI '»t|<|<ih'a|?i I 

'^) •^»ll'3^ll*l'olw 3l®RT ^(.'B ^(."1 I 

«) 'aiRilh tij«pR(.<P \I5 c. 5I ^sf5c® «I1WT I 

<t) i!i“*)l*i/ilw ujM ^ ^ wH I 

'!s) 'BJH (.^l(.»lil '^Jl^ 'ait’i’pl Sllwil "SIWT •9»1‘^45» UjH Dh»ll <Pi|{.*l I 

^) c.ol'sl uiH f*TC?i "^iIb tO'^l ^(.*1 I 

iV.H '^jltDH oq'ftn ^Rl*l 

UtW^W «ll®^ ^iltM '4|W4 4H*I v||4W •ftd I ‘«I*W PitJI alH'S ^t*l|: 

'^) tror %t& * 1*1 ?i ^ %f® 'Q ^ ^ I 

o) I 

8) ^Jt*t G*1l» ^ *11W I 

<f) "Bjt^tc^ «l|\b| '3|^ttl*< ^»itc'»^^11^ I 

®) "Bjt^t bHIwI^I »I»I« Slc^letM-s) C5W 'a|F»I5'9»'BT^f Sjcaff^s^ W CTC® ^IIC^ I 

iV.V ‘BTT*ttvi>*||4Hk^‘l 

’Bjlc*!^ Tfl®«cs|t «f6® I wr "^reslt 

^ ^ I ^5tc® ’BjIC’l^ ^ ^ C*rc® *I1W ^ ^ CSl®t ^C® *I1W I 

iBpff ^ ‘j]Rj<i»j|’» <q)<5R|<i ^ ■?5I I tfl® ^ ‘a.Q'ViI® '5jt'»t-(£|^ ^ « 

w w?i^ I wrwBt 1 

^V.!^ wjH 

tSjM c5"*fl<f Prcii t'ofi •^1 ®f?r "811*1^ tSjW g®c^ grig's ^Ig<i i 

’(Site iiw^«!(tPT (sil^t^'^Rresr I <n w ct 

C^st^ ’'IWG'B ^ftW I ^Igh^^, CS|t®t,“<5 ^R*fl*i'o| '^*<IT etC?rt®R I 

uif'B?,-<iRr R»||, ^ih^h'sl PIgji ^G^i^ ^nl ^g*iI 
i) 1%rM^ (?nHt^ C5II1B2IH, »t^ 

'^) 'Oill^^^G^ Gwfi®l ®I^G^ •1'a«'o|G'9 ^t*JC® <||G'® *1'|?l'>'i?l ^G'S ^ ^ftW I 

®) 'S t 5IH 15*T ^HG'o I 

8) Rgh<i ^SjWC^ •ix^Ig^ ^'iIg'® ^ I 
<f) CS|1®i“<iRI^TSRr®l^*lJ'^'lf&^'5^ '9«G'a'^ I 

®) ^fOS^I'SlPlT Csf5t®lf5<l5T®fCSrTt?®‘BTt*f 'a||uG<?^^ G^ar^ij "srlWf "sn:^iSjf^tC^X|fi(.?( 
1^^G^ G®G^ Pig'S I 

‘^) RgI^^I ^IC*CrG'^Pl '^1'a»®lG'9 'a||UG'9 C’iG'l 'a||^I5'a» "SM ^G<l ’S^iIG'II ®f5'0 ^ I ‘ilG'O T5rf*f 

c®CT c*re® *itcif I 












'sm 1^-i 






i. 

'5,. %f*f ^'s fipFl?f 'Q ^ 

O. ^5|| '^? 

eRt 

i. tSIH ^j^^lwiii 2|c*iN^<i>o| I 

'^. 1^ %t5 ^f5|S *1^)1^ ^ I 

vs. tSiT’I «W?'^We'Wt I 

8. l5lT^ 1^ %t5^fsi^ ■’PRT ^ ^l^*t %tC5iT "SIH ^TliTM '5?r? 

<t. t5iT^ 'iH’^h'ol 'ai'^«i'(*i ^■gt'® ^I 


■^-i^, tnf^^siJt® *nt*r 1^-i («w «’iar)-!»'si caPf 


















WRT: 


^ I lil^ cssn:^ -^tr^ <#«t^ ^ 

^ «ITC^ I cgT-«ijMi^< c«in?ra 'gc^t «il^ ‘»tl^ ^ ^ (£1^^ ^ 1aF?i1^ 

(<|-^ volspo Ri)»)li 1%^oC?Rr ■51®HT <p«(.«n i£l^ '5l^ ti^ ■’It^ ■*Pt^ 

Rj'oou <p(.'g I ^fl3J 'sr*uf^'® ’H'sfiJ (^0*1 tTlW * p ( j ^ '^T^ ^(.'® ’llw ^ I i^l'^ssflig (,v©en 

^Iwm Rg<p &lRfI5 ^s?[T *ilfi i 

C^ ^hfDG<p c<PG<lPii C5«T i£1»i»i'!»|g<) <5^ «P<1G'S ^ <TtCi|^ ’^d^T 1 

’H’^G'P &|R <PG51 ^I*Mg<P G'®'0G51'{1 (►TG'^P &I®1»|| ■'P'SIG'I <ll^51 ^G'O G'0«1^lwi51 'SJWJ 2jG<l“l <PG5I I 

<PG®1 G'OG®l'?l '5^ '£1'^^ G'0®1 <(’<11 (£!»(,») (,\o«i i^ST Rt<( ^RF ^tC?Rr «(k®l >£1^ ’jfjj tWw 

W 1w (£|I?f •<l<IWtl ^“^RI 2|f%if^ -^JRI ^RTM <#«d5 '5^ I <£1^ 

C^Si;^ ^ ^ £MWC*1il ■SRW ^ I C^ ‘^mSRT ^1^ m C^SSR?? (^ C^ ^ 

Gi<( I >£1 •<t»(ti ^MRT ti(»»(hj'» ^Ig<i» I 

(RFPT ■515^ adRd^ (3t-5|TlI7^ 1»Wn;^ ^ ^<1?! srST^ SdRIt^f ^ W «fdRF 

?f1t%?, 4k'st, ^<('j,)Fs<p 'ok^i^i G»tls?l C'fQTRl <(»Ig'8i, <(j<(^|5( ^G<( ^Ig<p i 

i }».8 

l^’l^ C’HRs ’I^RT ^ I ^RTIUS (RPPT 3FC5lt ^3^ 

OT?rt*l®n^ <(J<(^|5( <(*5(1 Sip'S •RI I I^PfS ^I^»(H ■^IT”’t <PG<i Pig'S ^g<( I ^RIRI ■sNg's ^g<( <£1^?,^RF 

I^G<p »ilG<(3 '511‘ITPtGi( ®lft^Rl <(»G<i Pig'S ^g<( I <Pl*St g‘*Ig<( <ll^W <(»g<( <(»G'Si Pig's ^g<( I 



Ipk( : Off- ®ITF®t 







Sft i 




C3t“*l>l"*t ^ wWlii? 

'^. C3T“*l3l~*t w*i ^1 '55^? 

'5,. CSft-^Ut^*^ I 

vs, C3t-®lJl*M ^4 mI I 













hv 8 




(Introduction) 

^5ut® ^®f|?r (Theoretical) (Pratical) ^ 

I «ii4fiit4 (?nH ^ ^ ^ ^ ^ ^ cs^ ^ 

'®'^1^'5l1iT»11^^1t’5|1*t*f®H^ I 

C4H R^WI BfHH WltJlVjt I^H 'S|t^ 'BM 4^1 <l|t|,'W: 

i) (Experiment) : i 

'^) (Observation) : *lfl^ '^?1? ’’TO '*rt 

I^ll’»p| ’i4o5’»fH I 

«) 15re1« (Conclusion): Wf CT "snsm aJ^ftcsiPU ^ RmmI ^ ^ ^ ^ 

9vm I 

'0|C5W eftOT ^ 'BT’ftPTt ^iPTf I <i| *lft^ I C^NT '0|<lfI><I I 

^(.*ii ^ I 'olo tsPi ^I’Nj 8pri?r*t I ifl ^t«ii Pi'%1’® I 'o'^’i'o '»i'ojw 

^w^^r»PT'5jc®^*TCsr^i«^ 'srf^ow Rtet^ w ^ etHw *ttc?r^5^ otticsiS 'sin+t 

'8 'll® S'W (iR?, tsrt^ vo|tN» c.'olc'l I 

^) l^w^bnr «lf^^iKRrt P<tif-ni (General Instructions to the Student) 

i) »lH5^ RwiR'S 'a(i^»| ^ I 

^) <ia^1I« u ^PT ciiR*i ■^c's rw I 

*©) ^3l‘:p|'’ilWl/'8?ll^‘*l5*f f5c*l-l>Ht C^fMf^ ■^1 <llO^ ^ I *1^*11 'OlllCfffPT ■9U0'S I 

8) »il5^ ^PT »i*M^ I 

ff) ^ 3 l‘:p| '^It^ ^'i^W '8 »l^l?l' 9 | Pit's I 

'5s) TtiTBFf-^Hpfi c«n*it cac< <rWs ^ i 

H) >a^ >IT«1W (Rough Note Book) *lf^ 

^IW ^ItW 1®IC*f GIC^ *tc?r ’«tp5lir (Fair Note Book) Pic.n*l»i<.'s| '^ptif '^C5r 1®rc^ e|1^f^ 
Pl'»p<p(,^ tHiw «a)'o|»i'o -fi^Pivo •^I’pn %?r 1lNc.« I 
V) ^1^ C*f^ ^t"i, '0 ^|<f wR*! ’tRitaji ^WP?tPT wc^ Pro's '^JR' 

ifll^ ■»iHl*i Pton '5]^ ^ I 

<») ’ID’pWo*! ot (.M*\ ‘X'^5*iI<i ait^N gs®'3T«J*|S Pi-^p^po-q* 'Bthlo'® i 

("•I) TsUR^^IoiBt ^1 ^•I'l 

tflftt ^P[^*PT, csRrt^rs « ^rtc^rt ^*rtf^ stcatepT ^ i >n 

«)aHll^o^ 'dll^t. *ia'1ll^ ^ ^0*1 i 









c»8 


CT »l^*l »1MlM C*ra»l| ^c*l|: 

il (Pipe Vice) 

I (Pipe Cutter) 

® I (Hack Saw) 

8 I 'Bjt’t (Tap) (Tap Wrench) 

<t I ^ (Die) 

^ I '®1^ (Die Stock) 

<1 I ^klcil c#PT (Pipe Bending Machine) 

V I c?M8 (Pipe Wrench) 

S» I C5^ GW* (Chain Pipe Wrench) 

io I (Adjustable Wrench) 

bi I 'SiifBliT (Water Pump Pliers) 

I ■’MJHBPT (Spanners) 
i« I (Hammers) 

i8 I ir- 4 ial^' 6 |< (Screw Driver) 
i® I (File) 

i'jj I ^ 1|®r (Hand Drill) 
b*! I (i5*r (Tape) 
bb- I (Chiesel) 
b<» I (Tri Square) 

I (Scriber) 
















i ^tmn 'IT'ol 'Ol'^ri 


j 'ifisiM *11 ^**1t'4f 'Oil'll ’e ’ifiilM at^pRl 4't'ftl 'ai'^ i 

’’mm! 

c*N5|ir, ^BWRT, 

: C^*T/P®*T^F®T, R''8|, ^ji“*IH I 


Pt'nr^/RW-'iRr *^tp^ c*iR»l»ith «iRt^*Rr *rtc^ ^]R<cs ttw ^fl»f ^ttw I CT*r ia- ot: fSf: tai^ 
Oo CTf5rtli^^«l1W*4^^Wf tfPTi, io 13t! « Oo 13t: "1X1 <ltw I 

C#*l Hl<l1 *lfil»l1»l 

liwlfr c-sww *i»i'Bt.*i ’'tt^i^iCT ^tm '*W ^ I 'ifi'iM at^*WOT cwr 

^ «l^ ^ I ^ *pt®sT c?*r ^ ^ fid® ^ *i1^ «l^ ^ w 1^ ^ ^ 1^ 

*l1|5It*f Rw I (l| (,’PWI ^fW *ni <MC»^ I 

d!t*HI >lt^W *lRl>lM«l^*l #<ll 

dJC^BT *1I^C*1J *lfi*lM aW?r dMOT ^ ^ ’'fl^l^tCT ^ “PH <IBr *flSf %® ^ l aftra? 

C*lOT 'll^siw CTfllri^^OT l®PI® WOf 'Jfll'BH *lfl>li'1 ^?rt'^®OT 

ewniif^PBr 5f I 

*tti PTSirlT^TW e •!« RH®*'!! 

t'*^*'iyl5p's| ^14|»ia ^ifS® ai^anet ^ff I *fl3>f1c*l 

’itwRf^iw c®sr'^1^®Rr>rM4i^^'#aFfl» rlt4^ ^ 

'ai1*l|i| *|vi'-^v8W *llt'4 W i 

























?nf^ *n^*f 1^-i 






\*|'S'^! ^Rs’sf Sft'5<ll-fl ^fl'it'o ^ I 

'STiiTmtn! ^fNiir I 

i ® iSl^'^5?nif (^ I *IW* ‘iicBf^^It?r 

^ I 5’^t 8 'b V I ■5n^’’T GR'S ^ I 


i) ^n^*5T GP5 i£|^ ^n^*’T ^ I R’^lfS's cgc5?r 'ai^»l|w ^|V»1 ®CSR 

»i»i'i?i/^)|v»'Br|^'^ I cgC5?‘ ■’(W ifRt, "siTslT »il»iciii ^ItW 

'ail'i^l'S I ’jRtil “51^ Tft'Q I 

^) ipl'G^h wiwi'oM ^Rs'l’fl’^ I 

\s) (iRrBT^Bsr^ iPl’S^ilw ’Vl'Sln I 

8) a^Rilfl W "sin*! fffr TSRr's w i 

t) JFI’B^IHW TO fgf^ ^ ^itpRT 15^ «|t5«il Vi ^T^BT TO 

SFlB^llilW “I'S'^lM 'S|l’B<Mc\6 I 

<}) ^IV-n-tlRT ^lt’®*l C2FCSRr^?*l®W *Rre®’^ I 

«l) ^Jl^|s*5f tjna(,<p ipliJ^lwfl | 

V) I^CRT ■Pt*f CiTC^ ^iV-n •nNwn "SHte CBPT «ll'ilfl "SN 

I 

!*) ^r*t^ sits c^ ^*1^1 <^RX ftlilwlfl ^*il'fl I 

io) ^iBln ’>i*m 'sii"i *t*Tf'f I 

ii) jpl'B^lii *l?r •I’f ^I'Sl ^"il wW^tll bo" I 

i^) ^lt«ni *liT til's *l5l^l OT'fC® O'tH ill's ^*il i 

i®) ^lt»ni "sitwt ''iRw tat»fl ^/c.’5«i“|»i IW i 




fSar’sit-! jplU^ilii 











»ll*ll*ll»l; I 

WtH^! 

> I V9 4^ |1^»»T^ *1 I 

^ 81 f»i8tii^< dJ^ 'b i^t^ VI *i^,sin l.'ojiPf I 

+l<«|HlPl: 

i) wtWu CT ’®l<?*f PT P5®i<r®i 'fl *(!▼ ^ I 

^ 'Bl^CT »l>lMwt*l®lM 'atlU^'I'S I 

«) ^ vlXc*w ^ll®»r «Rr «(gi ^*Rf >i»il'a^l*i'»lw 

I 

8) Rtw Rw wH <pR*i ’^i*ic,*in I*TW PHI'S I 

tf’) "sM f*ns*T 1ww c5w *it'®l ^Tf*iw pHI® i 

ijj) »ll>IW f^fcjW Wplt« *||'S^ <l«<l ^’iRiwi "Sl^^ I 

^) R»l^Pl<c, OT®?rRi ’TO 'ap^ %Pt *lw ^ 

'4ll'!?1'ailfi^'4»lM I 

br) <Pk«M ^TO ’Ttc^ '*115^ ^ST ^TOST ^Nf ’^f ^Blt *iH^ I ^ 

P|i|I»l\a'olM «tw ■^*tt 'SW I 

;») CiOT'^TO^S*t1^®*f’Pr®’r^?PSC5^t*Tf'®t3jft-'TOlTO’Tt<5lT?IT*lfhFtTO I 

io) ^ftBRT CfOT <i*l^»i ^*3 liRt *ft "5^ Rtil ^ ’T^W't 

TO I 



Tpi^ ■QliJt 'efC<l{l 7T5r5®TTO*t 


^-io, ^iRtTO® ftfSt-i (8TO «1^€hr TO)-w GjPf 





}»v ?lTf%^ 


C’lh^h ft5 


‘H) ^'ollfn I 


: ■^Flt'T ^ C’lHI^ Us ■Sl^'lwf I 

’srW’TK: c»ii®n^t|g^«ii^^ I 

^rn'ilPi! 

i) «) '!»I*5|'SI ^ 

TWqSlFI: 

i) 'a('oj'9D‘l ^ml<i i 

®) «pRc‘n'si ^ic'®*! ^ *« >0 %*tc^ cac^ 'si'ijhj <<1^^ ^ 

«pRc«i'si «ra^ I 


<t)W1^ 

'!»)^t^ 


8) ^ "^Fl^ 1^ C’lhl<?ln Us "*1^ *1^ ^ ^*^lw ^ 

^s?r I Hw "Tpt *pl^c,«ni ■^Klt*ij c»jHl^l<i '0*1 »i'^*l I 
(t) 'SrtC^'S|1C^'*Fl^^t®t^'*Flt^'^ICSf^fW I 

<!*) I 

*1) C»1MI«p|<i f«a ^c«c^'#^T ^ifh^T W CS^ I 

br) ^i(.«M C*tW Rciil <pl^«1 ^R^l<l ^ <p|^c*m *tt "5^ Rtil *)W ^ <lt^ 


I 












S6{» 




^•I'O'q s *11^ 'o|^W '3(|ut<P ^|u| I 

ttW^TKj I 

wttl^: 

i) 

'^i<«i‘nPis 

i) (3ic5?r %5«7?ii?r -^pt >ii»<w<i to (src^ ^’’t qpcsrt « eg® ^aifg^ i 

’s(fit«i eg® •^15^ u|(.«i gfw 'ai|u<p|® i 

'^) *il^c*ig 8fi®^ic® WTjjRT'^sf&t ^®t esr5l% c&^lTOr'sn*f e*tf^1^ 

Tfm ^ I tsto ^ iA ^ e?n?r ®to •>i»ii'8<i*i w ■•tffto 

'arfB^pT® I 

vs) Blflf's ?^lci*i ^j|gs*3T 0® <pw cipiegs >il>iHj ^*t® <pw •^Nc'ni Int^p i>t^ (®o°) 

s»«i (^*1 "Btg I*Tw ^i*tt® I *flRMg ®H ^te® c?PRr *3^?, ^i^icvs 

^jl^*’T 6 ?csRf ®fs|®pt Jijcf t'ofi ►tlt’ln ■fe’Rf l^tii 80-4-0 gig gjigs* 3 T oHIc'o 1 ^|u| 
e“ig ^ig ^*ni ftar ?teg i 

8) * 11 ^ gsf^tg ggg gicgi gtegi gnf^ jf^v# fitcuig gsgeg 1 gjigs*g^ gtgwg fgw ®l*rtcgtg ggg 

1gir5^ 'EM gpteg Pte'9 *5R|g 'g*nr 'Bt*f gpteg 1 ^f&i e“ig g,t*i ^t-s 

etfg gsfBt gjegeg ^tgl ? 



«) tgerll?^ C5g 
8) dH^gig 


®to^ ^ 












^oo 






^■l'»'q : 1^1^ *n^C*l? ^fi'olc’f %5 ^pl'iJc,® I 
•iHNH s HftH, «Jtj 5 , 'Hl^l " 5 ^, I 


wnl^: 

i) ^1^ ^5^ >8) 15®®RP*T 

8 ) 


’to) ^TUl? 3M 



'aflU^I'S I 'a|/|\bef||>Dl ^ Pl«IW^ >ll^t*lj ^ VlC*W CTOT (flR^ 'S^ ’ll^Wf (?^ 

^ I 

^ 'Iftci^M 'srWRr <p(5w ^ 1to ISil^ ^ l ^ ^ -^‘tteuh 

■I'a^iM 'a(i'G^« CT*T ’iHplsr^ waat "siNt <lX« 'o-s ^ i 

«) <i%*Rr'jrNW^if&'^'?^’rMi^ i 'iftt’HiiWHr »ii>imj pfi?^<ij^*fi^c*Rr 

I 1^ w c?rc»r ^twRT ^ «ii® ^ ^ *(e ^ ■®tsT 

Rw *1Jt8 ^•al'Q I 4’*)*? T&l^ ^iw®! *(cr Rw "5 ^•dlwW ■*Rt 

I <ii«tc^*l%*Rr(bRr's■®^R'»lc*l?r1^f^^f5t»t"*lii| <f<i i 

8) ’^lo ^ISI *iNI<i 'H'^TJI ''tw'5 ®i1P1mi '*131^1 OT*t ^IW ’l)lo ^fPl 



*n^^b ^lUi 


























: Wf’i !«««^ifl^ I 

»I|*1|»H*1 : «iR«rQ ^ W, t^SJtf^ I 

^H*||(^ : 

i) *11^*1 ^5i^ <t) "siif^^spr 

'!»)'s?im^ 

'S)'BjWC*f5 9) "^Fl^ ^vsilR 

8) CSTSft^ C5*f 

i) «lwsiT*t 'oiyilCI ferail^ ’ilt’t c^ «ra i 

^) fet'ail^ 'oRc»l 'a||'5'q»1'8 I 

*0) OT'snt'^ C’T'sJlt’l^’BjT’tl^ »tRet R4ii>*i ^ I 

8) R<iB'» "BjM (?r5 W fiWW 'Bit’ll^ "BjM 1^ <1%^ %5 '»I1 \;?I«Im i 

<^) I^u] ^'*iwi<i cbl0^1*11 '*rWt?r ^*il'Q I 

«») <ii^ "Biff «'B]T'»t «m ^ --i^ ^ 's^i^ ’ii^ 

'SJWT '*1^ ’Nl'tol'slw I 

9) "Bir^tc^ IM'olM 'sffm BjT*f «IS8^ ^srWt ^ 

'BhRt<P I 

br) s|1^ T|-f^ «btF ’i^r ^siW S^lfitw fsit^ i liir® csrBi»T c®w ^ilw i 

j») i£i^tw altiilst^^i "siM ^(tpnft ^ *|tj^ alfapat blPitii (jfcs ^ "sitc^ 

10) f^CSa ’TC'St ^iBl c»ic*i ®*B| \Qtii 'BiH «iMw I 

ii) BjMI^ <p|'5l'si ■*|?i i£i^ Pi«t») ?|M ^3t®t iTOr 

^val'a -^H*! «v<ic.'s I 
























^ 501 ® 




Tt "815 ^”br i 1%^ cl'o|^^5l*l 


^•l'®'q : 1w ^51t ^?ro5 ^ I C^ •lR»1(.<l» c^ ^ 

^<lt'o ^5ll ^ 1OT'^ftPT ^Kl^ll^ ^Iw ^'^It'll ^ I 

Vl*ll>lM ! 

i)1w5n^’ri^ 

'^,) ^stl^'5^;® 

vs) 'S?ITl?I'^ 

8)3Fl^ 

'^) (?) Pv*! ^*1 

«) ^51^ 'J») ^ « '»1R'>V<P ^vojlltt 

^«i«rtft: 

i) fifltPI^ ISaj 'a(^<)|5) ^G'® ^ I 

^) filciilew^G'at fiSrail^ liW aftCS (.'»'o«ii Rw %tF^fBT | 

«) ’fit’t ^ ’PITS^H ^ TTtC® 1^ afl^ 

^il^&'Si^i Rw sttc^ I 

8) ^ «|lra( <q»l'i>i'8i alBilet^?! "siWt^ a^l^<ilG<w »iKk«ij lBR?'s ^ i 

(?) ^I^G^ ®||C8 ^lii»?. ®TWT'0 I 

'Jj) ^51^ Ralls'S \5l^ C5# ^ I 

*l) "SlWIir »ll>lhj ■5t*f T5l^ ^ liR^ ®|¥StC^ ?N I <1%^ 

1^'5T^ Ri'SG'iii<PG?i<i» n£i'«K 

^ T5l^ aiJG^MI r1'»«1 MW ^-sIgHI^I ^ S'uIPtG'^ I 

br) ^5[\»:’i^fBCarat»Tf*fW^*tC^t'1G’^S| »l>lH'&tW attest 1^ c^lc^ C^li&*Th® I 

S») 'Slt’f (SlI^ c^ ^ fa'SG^W %t^B^ ^IW ^(?liefi 

I 

io) ^<»t <\\(A< (a(?l ai^ ^1^ ^ ^511^ ^sltC5f 

^rfS^pTa I 

ii) ^G«)liet'® "STWIir 'ai1<q|<i ^Sl^ aRs^ Pi?lG>i C^fB^ I 

i’^) ^'S»| C“l^ ^G*l ®l5, ^^G^ 1%*I?1'8 1‘TG'^ 'a|H'S*i ^G<l C^tC^ ^G*1 Rc^S ^G'^ I 

i's) cff& aftes ^sfBl^ *1^ w *pl^*i ^ ^rtcB 

i8) ■sjiMiT *ii»iiwi *6t5'^'fBT''5tc^1^*i»r^ i 

i(?) I 
























! frofl 8|tPf® '=(|«'oM«| ^ Rl«*| t<p1u<t^-xiRr '*t1'8 I 


i) 





'5.1^ 



«) 

WilH 

•l) 


8) 


V) 

q»q> 




i) 

‘5TK'eTBjT‘»f (3s|9 

(t) 

wpsisfr^ c?rsi8 



•b) 

'snl¥?.^SR ^'ajlR 

«) 

(.»)’sfl15^ CB^ 



8) 

■*F1^ 

V) 



4l<«Wlt5| ! 

i) tscJt alnPf'o *11^^ wc5 ^“*1^ I 

^) fit5?rf!5%r 1%#??r-i£Rr ^RSPIH l5Cat 8t*fpf^ 'a(|i|X 0 <p|<l I 



'ailsi'O'Vl'fl ^ qxa^c'o Rl«n 


^-i 8 , Wt® (atsm «'>iaf)-w G 3 f^ 


)>ao Sf.fv I 
























ioia 




\*i'o’q ! filwiet^ii r«plu{?r-iiRr ■JTi^jPu (Srfsj's fi^<p<p ^ i 

■irmm! 

i) Ibt^iR '8) 

'^,) 1w '“(l5, isi*iwl, 1^ 8) "“ttailk (Sft®f ^'ffljlR I 

i) *11^^ 'o|^'^ vs) werlfi^ C5*t (?) ^1^*1 ‘\) ^Jt^*5f 

^) 8) -srH^^^ «ii|^eiH!J^*| (3rs>8 V) <Ml5lil ^Vi>j|(it 

-♦l<«|MlPl ! 

i) 1^ 'sispnft c*T«lc»i '*IT'a?jRr GITsf 'Q R'^<p<p <i'ilt»iln 'Bf'ff (*i'4li)*i I 

^) 'Srt^’RT % ^5(1^ %ir Swvolil liWWT '« 'f&'5Kwl'«5(C1'a •»lH*( ^ I 

va) 

8) ’“it^iii (Sfiw ^'ti'Q I ^G'951 '*ff'fl?n?r GitcBf •rtm^ 

'a^^?lT^ I 



3 .P— KT-^ 

V.f-> -- i^- 

G X 

I C <.nr X^-c% 


F T-c- G' ''-VC — (3tc^- ;3rrHT> 

w.wxs “T?!'*.!? csr^Ti f R-- 

"y — *■■' f^ T. r-> -- C'X'T^ik^ 

r -* -T T vlj- p STF^Tci rSf^gl^ 


■"ft^Hlil CillW « R<l<P<P R<l<P<P >H*i<l»<lH 
















^0*1 


: ^itn^i fieri'®'i>jK^^iC^^<j^'SiK®iRt*i 


: ifef s|5fP1^ ^itiii Reti's “Bit?? •'i-a^qtiK 'i%*i *n1^ i c*r1^ 

*111^ att^ Wt'eWil C^5ug®f ^fM85r ^ ?WT ^ ^ fitc?im ^ 1^ 

*ftC**Rl ■’il^tWT ^*tC?r f^Bfl'a «ft1^ Si|c.*il '5^ liR?, PNH 1w 

^ll^'SI *ll1^ ^ I 

»IHI>I1*1 : 

i) 

i)‘BjH'a’Bn*f (3^ 

^) TBl^ 'Q T5l^ 

i) ^rtiti^ *rit*f *iIri ■'ff« I 

^) ^-iBtsrWI? ^•ic«i'i> ^I^Ipij nicm Q'etl'a CiFf5 

'») ^1 w<i "^C® '0||S'5c®i'5 I 

8) 'SUS'Bw'B l^sCBiT, ^SRhH, ^^scsjI®, ’1^, wl^K, 1 ^, >iR^ 

JF^ (>|55|W I «tC?im TO 1^1%^ 1^1&5?r '8 R»«|>b|<| ^^3^ ^ I 

■Hli^ii ’il^ ^t'o 'ol'i'o I 

<^) '^fPRT R'stl'o ujIivS* ^(.'o *il5.c.*i *llPi<i I 


«) *ri^ (t) '*111^^5®'^ *') '5Jt^’’f 

8) CB»t lb) "apllsf V) ^'8 j|R 











ioV 



»iimK *il^w ■*I11^ >i«,t»il*l^*l 


AP - 
RWP - 
S - '^?I?I 









! 'ssH ^Iw ‘MC'® ^ I 


'*rl*rw»ts 



i) 1^ 


V) UK 

^) ■pfsTlf («1^ « <ilt^ atl^ ^) 

5») 

vS) 


io) 

8) jm »iji>jc^i; 


ii) ^ 

<t) ?ni^*ii^*t 


iii) %sr^ 

'53) '5RIM C^I^R 


i'S) *111^ RwI’RS C&*t 1 

<5) 15i»rc&^ 



Wlt^! 



i) Bfei*! 

*1) 


^) 

V) ^ 


«) CSJ^t%c5'*t 

5») 'SPf'N? ($ ^vsjlPt 


8) 

io) wPi*i GNS 


(t) «IJlWsBtHj5«1*1 GW 

ii) c»llc®9r 


«3) (?ro5*T 

b'^) ^'ojIPt I 






'♦l<«|‘1iPl : 


i) Rtnn I5ni 'aiyilSl wiilwii ^^•n>)t«>l itici wPi'i <i-»i|(,*il'fl 'sf^i *[H <m I 

^) ^t'o 2|t?r Soo'slii wPit'W Swil *rtC“t ^ foR?'® ^<1 I 

«) l5CBFC®ra^^iKtc*iTOTiitw'5it‘l^re®ff^^'csi3tc#^^ liR^PTOssr'^rtBi^'^ I 

8) ^•iISi»5 <4|ii| igltV3'^ii(,'9‘ w?i1q*i<i ^Itvf 'aiH'^ | 

(f) ^•iIS|»D C3T& '5^1?! *Rl C^f^RC^ ^*RI ^?r I 

'5s) mPiW^I StM 'SCa^ 'e«ll'i>ifl *n^C*l? ■'tt« I 

'\) ii|'*R wPitiii 1*l*TRf '^-liRr ■’RPrW ■*?!« I 

V) 'iQt“lw ^ ^ ^-(ii? ^rtw f^l^n? ^<,«pii '5r«j*iT*t ■*?!« i 

<») Hll^ »il5^ ^c,so^^»ll I 




































\«i'o'q ! Sl»iNllu ^ c*llt-^t*« RtM Ptt’<M l^^H*i '*11^ 

l«'o<i ijR>tii ♦fllPlHt ^IC?RI (.»ic^ 'ot»m ^■^ic'o I 


'*n»rw»r! 

i) *IIH 
o) ipK 


i) c5*f 

'^) ^nf^^®PT 
«) IScer^ 


8) <ill»i Piwnj ^'ojIR 8) ^|*||51 

<f) fHI^w (.•i(.'»»i ^'ojlPt 

i) ^j|t*ni PitM I‘it'951 Pi^l*H ^l5,t*Rr y[]R>cii *||?|^HI ^GRT 'S(,*i<i 


^) '?Rlt ^l?i^hl *\\(M c^icwi I 


I 

8) ’ttl^ ^tPt< iSrt^ i£Rr Pi'oiti cBw '^rw '^rtw Ptc«i ^nf^ IFM 
















1^-i 




: IFtPK i5jIw»ir ‘VwIvb I 

>ll*ll»ll*l : 

i) ^(;»i1v!» t»itt IPlPt^Ujk^ 8) ^iPi 

'^) 1^ CS^ (t) Piwv ^'ojIIIt I 

«) ^ 


i) C*Wl^C5*t 

ys) ^-4nl^'a|« 

8) vsiJUbetltaHi^ll dPts 

ff) P^RlJ (."ic'o'i 

<j)l5C8?5I 

4W«MI1*I J 

i) **11^ 'oi^^h 'oi^^ilw ■^csrl® fBRr's 

^t*ll'!» SfSc?l I 

^) ■^‘Csn^^ralwl? 'Sltpil^ ^«1 HHI CSJ^ fSRf'a ^1*1 «P« I 

o) <P(.»||W ill.'sl »||S<P Btls»1l?| <|»||'8 C®IC«>«1 Rcsi 'a|lt|,'?R'9 R.BIC^^»il I 

8) '’Tl^JWTCTCTfir ^TW ^rfB^Pt'S I 

(^) ^tyo Piw *1l^t*Rr ’’Tt^lWT SPlPl'v '’T^*lt*t '*Tt'S I 

'3s) '^scsrtrolSrB^^Rr^TWs i 

^) ‘PWlt'B *llt^ ^1*I^|R'8| *||&|^'^ I 


v) 

!») c^^^®pr 

>o) ?5pf 

CSI»tl5# (S 
















*tt1^ 'siTt® *ii^*f 1^-i («m «1l€i?r *iar)-OT cail^ 

















: R»L &1 I 

■srw^s 

i) 

^) 1*t®n<f (®l?^ 'Q ^1^1 *flf^ fiftfS^ af*i)) 

O) *lJ|sit4lJ 

8 ) 9m 

(?) 9f^ 

'b) 


wrtl^: 

o) d'letlRt 
8)'5|lf¥?.^®R 
(t) '4|jl«>etiCT3<«i (39 


'?») FHR'S (.«i(.'»»i 
lr)^si^ 

J») »IJM*il« ($ ^'Ojlflt 


*1) ^ 

V) 

:*) ^ 

10) P|(.»l^ 

11) cB*>r I 


i) cfT?rlc®i?r *IW *t^’*fsre®T'^lw1^sc5=TlSr?^'^’ilc*?l?r^f»iT'^1Mt5*T^ I 

^) CTCTf ^t'o Sftir Plf^ Soo'olii wPi(.*ni '5'o<i ’fW ^ l&f^'o I 

's) IS(.'8j(,»m '’Tt^jjwT c*nrtw »iH*i(.'®l f^ (Sit^u '^^rf's <iIdI^ ^*?r i 

8) ^tw I 

(?) ^•iQi»u otS ^'9)<i *RI Ph!5>w ^*Rr t^M*! ^ 1 

<!») ^rW tAjS^HW SJ!*f 'SC5^ 'asl'Slo ■'ita I 

^) Pi':,(.^ii ^^-t£pf W^® I 

br) "HlPi <||l>l5,^*?r I 
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Cssfrr) 





^ RR>:j hR*iM *lf?fsrf*t *t^Rf^ :- 

i.i ^tPlTRr^Itf®r*IT^ (Vernier Callipers) 

'olP!'<j|<i ^jIPiHI'^'Q ^®TT ^ I ^ I i'boo <p<ilPi 

’iPi'oRl 'olRVlI^l C^®lf& 'ailRsi>l<l <PW»I I 


^5|fc ^sjl^r*11C^ (?m TfC«?T ^ 'Q C^ %1T 15^ 'Q ^itRRT ^ ^ 

’l'Sl<i's| 'sjW^I?i I <)af5<i ■'iKIwj o.i I^Pi 'Q ■^’*1 ’tii ^><11 i 

<pj|Pi'*il'^ 2t*fH C^CSRT ■'fT’llft's 5(1^ I C^CSRT effUS 

(AA) C5M®T «II^Nlf^'»IW ^ I i£l^ C5M®T (BB) CWra ^ 

I tl>l?Jl*1 ^ (D) *2||(.^ I S'S’ fiJeil ^(.'S to|fll®lfI>C.<P 2f*fH W 

(.^h 'oi^?ilc.*i s><il ^rlir I (.&l?)l®ifi><i <p®is> (F) i 2f*rt^ c^®r 

f5f^ ^ Ts®i^ cgs^r c«ti;^ ^ ^stutt i liit ^F»rc^ ^mwil 'j'Slu^i ^ ^ 12r*n^ cwrt 

«rl^ t'»iR5f»i'3iw's «^t?f ^f^3c® ■'ft’ttft^ I ■'^ *rt^ I 

WW® ^ C’1ht«P<i <p<ic.'8 ■^, C^f ^«fi>(.<p ibIIlH '8 i>ei»ih C5T?rH 

'SIW i>«i>ih t.i)|?j|®ifL>c«p ck^ ^I'sfU^i ?tk?l lil'SH 'oih(.'s|'!s|w »fk?I 

c#f m ^ I ^8*t?r ^iPCuiwij sr^^fH cwrt ’fukr ^ « ^iPfiiin cwrt ’fi^ 

’tws ^ I 'SlPfillil; CWI^ sm ttN^ ^tfcr CWRT o (^) I 2f*JH CWRT C5M®r 'Q 

CWRT ’TMNlf^ il^pfai^ ^s?n?r CtKf ^ 8f*JH CWRT o (i^) ^ 'Q ^5tf^ 

C^C®RT o 'il<pf5 ■^Rjsrorsft <pw I <)R ^^yilc.'® *)lla(^ ‘fl’15 

liRl ifR TSW *t1^ ^ ^ I 'iilPlUlW o (^) TtW SRH CWR o 0^) lik’R ^ ’tW 

«?11wr ^ *Ht^ ^ ^ \Jj|P(ulW o (^) W\ 2RR CWR o (^f^) ^»1?I RR ’fW «?iiwr ^ 

I ^tmi^ ’ft^s c^tc^ '^rsRT ^c?rW' i 

’il5»(l(.‘^ '^rsRT 'olPvfil?! C^tC?Rr "J^*i)Ii> sRH wc.'Ki ^(.'s <)'s‘i;a RR ^ol^l^, s<sI5«i ^r*t® ’tl^, 

Rf <p)|Ri^I(,'^<i 2f*JH W®r ^(.'0 ^'T'8?It Rf?r l ^?1TSI"I^ 'oIPRR Pi'Oil ^pw I 

'^|Wll<,'tiCSiT Sl^vo t'l’Cj = SRR tspt®! ’fli + ('olPRlii C^W x 'o|PR|iii5’^^) “ (i *llR(<P iiflu) 


'SlPTilR.y^ (Vernier Constant); 

8f*JH CWR liRS ^iR C5C?I 'SlPfilR CWR ^ ^ ^ 

'olPfiiR (Vernier Constant) i 'olPfiiR 'Q C 5 Rt®T (R^^ 

i£|<pRi' 8 <pii(.®i Ctf<IT *il(.^ 2f*)H C^C®R ''^RT 'Q 'oIPRR C^C®R ii|<PR '^R®T C?r*lt '^ilRil ^R?H <Ptii I 
lil^R^R io ^ 2RH CWR Sb ^«R I 'ST^R ^iPfillWil io m = sRH CWR Ss 

^sf = S, fsjPifil'BR I 

.-. ^iPfiJkiR i = —W^ = o.S) W^. I 








'aiRVih wn<i ^vs*! ^ 'o|R?i|<i cwra^ig^ 

= i 1^11^ - o.S» 

= o.i Wi. I 


f&ifl : 'olPifllil ^3lPl*tt^ 


'SlPfllH : 

'ttlRilln Btu PiilPlR^ CSl^'5»lt^f^ : 

(^) 'o|P(iil« ■vjlPiHIt'^a t4H ^?E"f <ilt'® (Rust) C*t?rt®T <iHt'® 

RRjfj ^?P*r R*|^R‘1 '0|'a51 (•'8*1 a^tili’j <P<Hi's I 

(’^) 'olPfills C'^H ^?P*t Gilt'S o^h ^Pi'q>H| 'SR|®lT ^ '^C*r (■■^Rci'V ®i’P <iNt'o 

'4||C*i 'ok'il'olo'^ ^t^Rc'o I 

(*f) 'olPRlii C*IHI ^R^T?I ^*l<r ^tain >|Rvf liHf '5l&'o "Ttr I ^TSRr '8 |HIiI'oIw 

■aNt'o ^5^ I 

(^) <?1w ^iPRl'Si s»j|Pi'*1l^(.<p^1^^5(t*(1^ (Case) i 


'ttlPTslil 4Jl(*'l’i1c4fl i*pf&: 

Wf ■^l'»lfi<p ’•piiw.'j? ^ 1^ 'olPRlii <i>j|Pnic^ aH^ iifI^ ^ i 

'oiPRlo 4JlPH|i( %SI "SM %?! 'SH ^ ^ I ^ 'olPRlii 4JlPm^ '^591? 'StW 

Cif«tu»^ OT CBl^nsTT^J&^W^ Rpi'® ^S«|!T 'olPRi'Sl W»HI 

(M\ n^iu liitwi Iirlu 'a()t^ I isjLTWlR^Rtfil^'SH 

C^ ^o»1 '0|PR|<1 <Pj|Pl’il4t<p^«l5*ft‘R'^a|tiil'eM I 

'olPfsiR c^csR ‘o’ BR?® w^lIU «iR 2j*(R ‘o’ BR»'o Gr*tlR Rw ^Iw, ^ 

7if^ vBlPftiR c^??R (R c?r«lt wsHRt^ ^ ^ ^*111^ 'slPftiR 

^jIRi^Ic^ C*f*llc*il "^It^ Re'S Rc?il^ 2|^vs 'sit^ I 'SIR *|R 'oIR^R C^RR ‘o’ RR?® w^iR 

sf*(K csfws ‘o’ BR»'s gNR ^1*1 Rw> 'oKt*i 5,^1 spR” R&^w 'oIPRR c^^r pt 

^*iR gnt Rfsf Rt^ ((Ri ^R'o 'srf*lR '»lPRl<i ^j|Ri*ilc^^ ci^lwl "STtc^ ^iR® ptW 21 ^® 

"Slt^ I 

apR ^ (Sl^ ^ ^ (?!R^ ^ 

H'an 'aiMI's *11^ *|R L 'flR^ <)lRl^ <|R e 'sRt»i aj^'s *|R ^(•'S L=L'- (+e)‘‘*Rl^R* istR” 

WC3f, L=L' — (+e) = L-e <i|’*llPT *Hl^5Rs 3 fR ^RHPI ’'Rwl’j’’ ^ I'SIRR, tipR<i” c^pwi, 

L=L' - (+e) = L-e 'W5R' spR *|Rt»tCT “c^" ^ 1 

































'sm 1^-i 




(^) "SIW1^ ^5lf%t? C5M®r i.c!5Ig<i» ^Sfsl^ fig ^ '5ICSU 

^!(p^ 21^ ^ttv® I 

(^) C^ ^ ^HWT <A f^ "SlW C^WlT ^ I f|^ ’SR^ ^l<?C«1^ 'srH 

5f&v» I 

(»t) '»ipRil<3 Rw 'a(hi lS<i»^ I 

(^) i>«1»ll*i Gi>l?l«lIi>M» *wRR n>t<? ii>«ll <P« I ^c«l ^aftSil •*pl« <11c^ | 

iA ^l^wHflUH (Micrometer) 

'sn^japtfl'^tcg? »iKlt«u CTSR ^atra? Rjpf, C5t® Rt rjpt tfR^ *I1^®IT ■hIg's^i 

«t;g^ ^5[f® »j;5|v»|w ■siT’IT ^ I <flRC5 ii|^ »i»<^jhlG^ ^il^Gdi-lRiJlG^ni 

I i£fC® z|\ 0 )ip\»|c^ -Slt^t leti'iG's *fRt ^ I (£| (£| f|c?f ^Sjf^ 'SRjCSf 'Q 'oigH’^pI^'o R'^«1'o|g^ 

'siT’t C=rs?lT I tiR 3F1^ f^<M « ‘l5)<P<l'’1 IWT, ii| ^ I 

CsrSflsR "stMT ^ I 

CfNC® t«3R# U »iRr 'sn^ 1^ <£P^ '»IW?r <3F I U-iiRr liRS w '*INR 
sn^sHPit ,£Rsi^ c^ Ufa (A) ^rtc^ i ‘ftw* (ip#5r ^ i u-^iR ^*R w '*n«rR 

>iRs1^ "#11 ^ (C) »I'»'»IG<J ^iNtC^ ^ajti;^ I ft® ^ I f^C®?T -JTOf^ tiRs|^ ^ (B) %tCB?r 
■’TRIwi 2tc^ *q»<ilGil ^ I ^ ^5ia(^»t -sR^ I djc^ p’^Rsf wr I ti)iI^G«m ’’tW 

ISlHIWl '5?I ‘flR^ ^ >SRft ^Rt I B'ofSil 1^ ^5r??*f ^SMU ifR^ '^*lt ^ (D) CS u<p|g»iI I 

HilSw fvR®r RW I f^l^ ^»Rt3# ^ ^ajtc5 I i£Rr *i^ eir^R 

^'al<pl<i G'^*i DGtjG^ I ii| <iGa; tslRl^ C?®T I^PiRuIg'S imp's <11^, "^TR ^'spR C^*lf& 'RtfR*!'®: 
ioo Rw I FH'®'iIi>G<p aj^'olGi 'BHR '^9R "siNR gkgs's (T) «lHlc»ll 

I P'i'iIS ■gf^ CWR ^*R f^ RsHt 'aR I <iiiP‘i 'Q PH'®«i ■RW f^W 

simsf TiH « -^'al<l*R C^??R Wt*t ^ ^ I tfR W\ 

'^lUS'^ <llPl> tipf^ <1G«IG^ 1^«l«pR CWR liT^f taPR G'apG'm P^GI s|tt^ '^ca «llP«I» 

*H1^ ^ -iRl ^'SRR C^??R ^ ^ ^ap¥ C^CSR ^ ^ 

'^*tca s||gi* 'SGI *jaifl> ’•If'flRR RG 1 I 

15R®r ^C® GiPPttlGiw PInS I •»i'S5ikP'»*iIuG<p isi«PiR 'j.hIg's PHailu 

liw <itR *#siT®t Rea I f^laR^ ’jat^ lai^ 's^Igi ^aP® c^csr ca ^R^apr a^ea, 
■^te® <n a^^a Pta (Pitch) aaT aa i ^n>Gi> ^R®R <ii<p'»N ’aslw ^aP® ca ■*ia^ 
Rt^apsf asca ®i^ aatbta ^ R*f, at <^1 ae^a aRteai ^ ala i «iie® at Rta 
(Least Count) a®rt aa I 

ajaRatR^ ’Ma = . —- 

L^L «15I ^ 

fstaaacwrRala*i® boo ^watiar'iia^'iRaeaf^ (Pitch) an^tRa. 

.-. aaa = —1Ra. = o.ob 1Ra. 















cvK ^ *pF^ »iMle» ^«liJw A ^e B (W ^M=t w® i*!^ D cv 

A « B 49 9P1I '>l(5^1t» 9W I 499 «9C® ^ C^OT9 91nr ^ ^ ®t9 'a|a|*M 
9f,St9 49^ ^91^19 t9Wfl V* '»l*l 41444 +Mt9®t 9li «t» V9 I 

499 9®l69%f^, 9Jl9 9t *pP^=C9*T •llV+^9W9 W*r *lii X 9^ 9®H - (± i*ril») 


4^ 1^ 9fS919®9 ^1*® Itftui 9I9 4¥ *flT 94IHI ®l9,t9 4’P(& PftWI 'bf^ 4-19111 

'ari'ifl 14H%%4wH »(l<^wi>lf3|lG|Mw 'iWwj 9RnH 49^ ^1 9,« l 

llftpiFlfSlfBlBBr 1^149 9flJl8'ftWB 1%®BI 49^(6^ 9fB9iC9 ^9^|9 4Bf 49^ 44(& 99919 CTl*6aiC9 
^l4 4MI I {9®4 99i(^ 9ftt4*l15|l»l«HI P9'B9 1fe®9 CT®4 (3® (*6110^1^ 9tW 11^59 49 

^•RW 4^ •6t99(|6t 9tC4 1919199®: 4^ %9 44 9^ (Single stait) 49t^^)9l5r5 0.5 ftl?! 
^91w I49K1'^99C4 44919 >1191691 ^.C9 P*9 mI 6 0.515l1^49’H 9|M9TI^UlM I t99599^B|4t9 
C419 CUfl? 50 fl» 99l9 ®|C9 9t9 4fl»t 91W I 49K 1^V9» 4+9Hi ^4l{9 ^®|4|9 C49f6 4+9Hi 

^B59 I 

^WlK 1^9199 50IS"+19 ’19C9 rH9 ®9 0.51^ 4PlW9t9 I 
4449,1^9599 l1l»®f9TpiW 1^949 ^ 4f5|ni9l9 = 0.011^. I 

4Bft9WHl9« ifl^t#ll»l’B|t« ^J9l99r9l^ 999 (Least count) 

Anvih 1®^''''^'® 

¥ ■ 

\ '- Thimbie 

-Sleeve 

"r 

Frame 

f&H I «i|i^wHRI»Hi 




%A 9ft4’*rK«949lM49 : 

9^C44fS[GHl 44(1»^ 491^ (delicate) 9fi9t9+99 1 4?t9l99lPT 49t9ff 99+lMI 9M9HI 49^ 
^ |d|9tlHfi^ 49^P9'B(9fl«|lD99t^9l^C4l9*|4l9^+9l9t999T9f9|pr, Prf^tll 9491 94 
9I9W^ 19J99I94919 ^49^919 is(9l^ «1^iww ^ Whw.9 90419^1^^ I 

9J99l9 PlW 4St C9t9t49^ JJfiw ^999t Src9filRk 9lCWfe999t9W^ I'siHpIFlPflllBRI C4l9 
4^9lW9ftlft9t 9BI 49^ 1%4M9 49P9 99 999^ (JW «|C«I9 +flW I 

9J99)WHI 4W 4 95991^®CS9 49?f, (^99 49^ 49(%199 '99 ^+HPt 49 43* 9t9 9l?r SlRWHlPl^lM 























'sm 


(Zero error) ^I^J|*1 apl^ ^ apl^ (Backlash &ror) ^ spFliT CJiK« OT»lt 

WIT I 'IKJ.Hht'RI '8f»U aitillew I 

mw CT«Rlt >llc*l S 

(^) ^ atl^ ^nWstw ^ ^ "^ricst ^ 

'a|R)fi'8> 'Bt’f Rt®! I 

('»r) »ll^wi*lf»il»l^w M «IHW sites '8114^'^ 

(*1) •^'slw'si wHfi'ok’1 <3 PH’otom fittW ^iPi^pHI "SRPIt <t1WT I 

(^) m^wUPliJIw ^ (Zero enor) i 

(5^) FH'»«in> C«tC5f wiqjjjvs I 

(^) ^ ^ c^ 9 ^ «f^c«^ ^-cst® %ir H’SjiIiJ tasn 

^ I 

Jll^WHfijUH -qmlw >IM«(HV»I! 

»il^wi*lf>j'i>h *31^ ^ tTI^ I ^'o<iK ^i^Rl'Si RuPiR^ 

»lH»qhvs| 5><|| Sfsvs: 

(^) vii^tifl^iPiiJiw^i c^ liPH ^ « 

H'a»t«ni ^ c^R®i «>iHt^i'8iw ^ c#r m ^ csmi c#t m 

c^ '^T«?iT ^ ^fs ^apji^ ^ (ai®«^ ^fiosj« 

'a|l“k<Pl I 

(**[) &*i'a 'ai^^lii ^ <f|^ (.s»h 'sit^ »il^(.t£i>|Rolw<i C*T'fl?lT wfS'® ^ I 

(*t) »)Irwi*|Ri' 5|« ^nc® 'Q P^'ew^l ■^^nc® C^ 2RS1? 

(^) ill^WUl^iSHw ■RSTS c#tpra C^ (Bed) « (Body) ^vsjvaiftt^i §«Rr ^ ^ (^ 

%5^tPT ^rklT ^Iw I ^^*t, ‘MC'o *tl'5 PiQ?l ^ 'StC’Rf "^BTf ’I'l^aki ^t'o *11151 I 

(«) c-tw, >ii^wi*iliii»i>sit4 (?m ^ (SN lifer 1^ ^smim (Case) 1^ ?Hr 

"SRISIT *rar5 ^ *ttra I 

(5) Wl^ti^'llvlURiW 15^51 % (3W SR 3*^ I ^15*1, (2RW ^[gRsf 

tillR**! i£R^p’*|®5I C<Pt3J})« ^ 1<(^ Ifll^ wr ^Rciil»lPil'i>l<in> -qj'qRl^l RWMj^ »tW I 
(^) ■srfeaistf^fBi^ R-veiJ 1^ I >aihc‘i ^ 

^»cs I wr, « FH'oc.'m <^^^^ 'ai'uhi c«ilR<p*tT 'aikR« ^ i <rrc® "sH^caFiRBi^ 

^l%s|« ^srt»k^ 9|1c^ I 

(w) c*Nlw «n^ ffT^nt■^, R*5»Gi> '5|T<^ want ^ i 


■^-i'b, tnfti ^ *11^ 1^-i ((W « 1^ *iar)-s»'st caPt 











i.8 FPS 'Q MKS *rt%srtI*Rr '9|<I«»(J (Convertion) 





= 

i (7r.1^. 


= 


io (7T.1^ 

= 

^ c®15r.l^ 

V!) '^5‘ 

= 

i 9fw 

io C®f^.1^. 

= 



= 


iooo fii'BW 

= 


’tW 

= 


^oooooo Pi|i5h 

= 

i C5Wf1^^ 

8 

= 



= 

i •ifu^jh *(R*i 

'boVo 

= 


fviUN 

= 

i "sn^ 

ioo 

= 


'Oo t>|lJ|<l 

= 


io 

= 



= 

i csi^f*N55r 

io »tJt^Bpr f*t^ 

= 





Vo 

= 



CSJ®^ (£|'^ ^C'S Qf5*t i£|^^ : 

^ OT.I^ = o,vOj&'0‘l 

= V3J>.'!>‘1 ^ 

^ 1^.1^ = iojjva.'jji «lw = o.'b^iva‘\ "Sfl^ 

i ^ = ^.^8 (? f .1^ 

i = vSo.Sbr (7T.1^ = o.vSoSV 1^. 

i «tW = Sti.88 (7r.1^ = o.J»i88 K 

i fSRsBf («n^|^) = % (^o f^.) 

i 1*R55T (S|I#^) = VS0.8V 1^. (oo 1^.) 
i "SH^ = ^.1^ 


• C^aWOT? : 


CS(^ *|liif^ 


ioo = i ctI^. 

^88i 

ioo^ (?#. = i-^csfsri^. 

}6 = i 

ioo -^Cysf^ll^l. = i <<1^. 

8vS(^.'b'^= 

ioo ^t1>ll>|^ = i «1|1RT 

*1^0 ^ 

ioo i£|Tl?r = ^ 

8V8o i 

ioo C^Sil = i 

'b8o tf|<p<p = i 


io (*11^Ii1>l) = i «iRRI 





















^fSH 

QruH 


i 

i <<Wfi| = ^oA'bS 

i = J>>^}».OVS 


i = o.brv!«ji^H 

^ c^S^l = '^.8 Hi 

i = >^.JS» 


i ^il'^ = 8o8’bX?^ 

= o.8o^ C5^ 


• 'SimxftMtl : 




ioo V|^Pil>i = i vm>|fs| 

iH^V = i 

ioo V|HC»jl>l = i ^•^C>1|S| 

vi^^u = i 

ioo V|^C\!>f>l|i^ = i iHpl 



• «i|^t^HI '3rc«|T *|K4J : 



f ^ fT^i _ j _ ry 

yiBH ^W® 

i viHWfw = o.o'bi 

i Tli^ = i^s.vSVH V|-iC»|fl| 

i v|.^I>|lJl^^ = «(i-.«i<i- viH^iJ 
= i.Oobr ^<tW 

i k|.i^l5 = o.^V VlHfvj 













1^-i 






i) 'slR'iiN.g*^^? 

■5.) '»|Ri)|<i ^jlRl*fPf ^4t^ii( ^'a RR 'SlT^ C^T'Q?lT ^lT?r I 

«) ^-’t^5f?r »ii^ic<i) »i4T^n w 1^ 'siT’f ^ (?r^ I 

8) I 

(!■) '0|R?lh ;£|^ »||^|(.«IJ ^ "^F 

'!>) »Jt^(.ifl*|Pill>|<l •JJ'HN ’H*? t£|^^?)Sati^ I 

^) *jRwi*li^itf|?i 'sft’f 'St^®t H?!!® OTsf I 

V") <illai^ t<pn> s*i'8 ^ wNI?i? 'Q ^HI'5| *||Qi^ ^ <^1^ ^fi*il(.‘^ fil^R 

s’c.'S I 

^) ^-'HceM fsai ^5(^ RR>ti c*r*thQ i 

«) 'sIPRR ^sjtlir^ll^f^ "siM fiRff ^Rjf^lsTt C^N I 
8) vi^ci4i|Ri>R ^-^csfn >(KiOTT^*r4R;*r i 

(t) '»iI*Ri<i <i»j|l*i^K ^'©iw 

'jj) 'olPTiilo 

•t) ajI^ctii'lRi'iJR ^“’tW ^valt^ ■'I'yi’pH ^<il *IR? 















^•ura! 4. 

4ltet 

»i)H*i(^ ^Iw nl'stPiftnl OT <iaiHlt^ ^c.n*i ^ ^c«il 

^) (Trowel) I 

(’^t) <I'Q^ (Brick hammer) I 

(^t) t'nt'O'i (Spirit level) I 

(^) 'Q^ (Plumb bob) I 

(®) mU|>l '©Rtil (Mason’s square) I 

(^) 'Q (Line and pins) I 

(^) (Scutch) I 

(^) (Bolster) I 

(^) (Jointer) I 

((£J3) fijul*! ?®5T 'Q «p|c^<i $F5r (Metre rule & Wooden rule) I 
^) ’tlf^, 'Q I 

(^) «"sr^t I 

(T5) <ulcnl (Wheel barrow) I 

sol'd|(^ sjs^lws C^31 i 
^ s»Prs» (Trowel) 'S : 

p5(.eis (31^ Iw 'a||<p|(.ss '’iW «1lFlC?l ^sfif 

<pR<p ^vsls <psl '5^ I sNIts c^ltJ ^ RR>f| ^ISCSIS <pPf ^n'QTll ^rtn i <i»Rs ^Kksj ^c'o 

WIT ^fk?r ^ ^ Rs^lwl ^ i ^ ’ll#, ^ 

^^Qh5 i>ri^ ^^ojtfw <p|(.'8i Sisk'S ^ I <pRs ^Klosj ^Ttn I 

(Brick hammer) : 

■^ns# ^ 'S SISK'S '5^ I ^ ^c5?r (4Pl«tls '2^5f^ I ^ (.idt'o 

<l>lcis Cell^^ld 'il«l»Rt«l»S 'SJt’ft SlulceiS 'Slt^ <Tt^eTf I 

t^5®T (Bold chisel) : 

1^ C5f^ (?!?rK 'S (JBTK Sisk'S ^ I <3^1^ ^ 'Q I 

C»ro5»r (Siprit level) : 

<p|cis “I'd ^TCS?r »il(.sT *1®! ®ilPlos (,®i(.'s>®i t'sis ^ I^^^RlT ^?1 '^ilts?. 

■^Tt dft^ W5^1 I^CB^ (TBTt^ «|1^ ^WS^'55^ I ^ '^>il'»sh 

^ %3I% ^ ^ ^ Wt?mm CdC^Cd (7r«tT dlw 






*11^^ 


^ wsiR'^Xt'o «t1^ 

% Rc«(.^ RwH ^s?ic^ I (?r ffTOosr *iw %«IT ^tiic^"^ *Rir 

C*FOT fHfiu t'lc-qc.oni '»i^l«i'oh <p<it'o ^ I 

'8^ (Plumb bob) : 

ff!?r1®r '*11^ (Vertical) ^ *lfW ^SH I OTH "sHl^ fftc^ '<11^ 

^ ^iPT '*ltc^ ^ I (ill^ 'QSR?!^ >||^C«« ^ ^ I C^ C^ "^stck 

"SlWtW^DSf^^ CWVSO ^\ ^jlPlCg" OT8?lt^ I sues 'ailU^lwl 

C%Sf 'a||«p|«M ^ 2(1C® '3||l><p|cil I'^fCBt 

(i&l^l ^l(i<i fi“il<il *i'» l^PiRitf|<i *i«i, Pi(.i><i *il'o^ ^*ilu ^jHI^'q IS^'®'® I*iPi I5itf|5i I 
CSl^^sjkflR (.n«il(.*i« «l1l3f <iR fff^lT ^ 's'lc.'W <i«ili>8 ^ OT?rl*T H-t ^ '5!^ 

"55^ wsH lS<p ^I'pl v5cJ»c?, I 


'*rf5Tsr ^ '®f^UT (Mason’s square) : 

m %?r ^ M TfW ^ c^ ^ 1 'mm 

*i*twi^'si ^1 I (?r-'aiiw> OTQin^'srsRr ^^wIcH 'aiic,^ ^* 11 , wfci^i ’©Riih 

»iNc<ij I '^tesf ^ «ift^ w w?iT I 

t*l^lw With 1^“lw, W^|(.*1 (RW ’ll^ll^ '^»((.^H ^03?, ^* 1 ! I 

<iR tuiH •jrIw *^Ii.^, 'oK(.*n *il<iR oiiiHw fi*’jt,'o ”*1“T <mw I 


*rfBt^*iitr: 

s i<fo 1^. «(to 1^. 'srti^ v£i^ ^ CTiwt 4ik«t» •ftk 

^ ^ I ctrm siTHl% ^ 1 

^ ’little C1?llC"1<l m ^'*1? l^R'5 C,*|(.’0«1 ^ 

^ Rsc^, ^ ^ I ws 

fi|1^f& ^o><i *rf“t (Face) ^<1*1 '^*1^ ^<ic's ■Hj^l »i|^|<ij <i>t<i I '3ihl<i 

wuhHJ '»r^sT -^Hl, 'St c^t^llw^l *jta ’«I1^I'»IM I 

8 '^'o(5| (Line & Pins) : 

'pPT '0 ^'aPi f^c,i| ^ciuil ’ll’jl^'il 8^1^ ^ 'SLUH 560 '®|ji 'ailt^ ^*11 ^ ’i5l’p| ^<ll ^ I 

ifll^ ■^’<ll?l ^ ’8WW ^<ll I 

TfM^ (Scutch) « C^1»l^ (Bolster) : 

iW^iuw '»il^c<u •Ktn I wh'^Ic.'SMi ^ ■»ilS<p«|c.<i (Accurately)'^fBt^ I 

(Jointer) : 

tc5? <fT«l:^ c^nnw cwtgtewlT:^ 

^ etta-UR ^ I ^ ^ >5^ 

Rl's^aj (Hand tool) I 













RUlu 5p*r (Meter Rule) 'S (Wooden Rule) : 

"STt^r PT«?Ff^ 1^ (.»ip5fai'5|<i « i^PiPi'5lw<i 'ffT’t I C^|TNf&’STtl*!? 

I "Pi? ^stw^tc^ 1^f^ «rapi? ?®5r ?i^tc5 *ft«irTTnTr i 

« C^ : 

7p\i^ ^|\a6i^«. ^ «ft?rt??rt Wait^ »ttf^ i ^ 'q te?r 

"^#1 ^'ojIR "^stCSf ^ I whh 'Q C^®I®T <i®io'o (.®ikl5i 

'^5^ ®rMK=lT I "SI# "^sf^T'Q »i|'^'spHTl^*rtPTr'Q 

S^IgiI ^sfW '3 C^®I®T ^ij^^'® ^ I 

(?fM, c<H (csrW) wit« 

(?im^ I Wft1^*ttm w 

^*ll‘TH’6^1t ^’Ic's'Q I ^jM Pit^^ £ri?f '>1^ ^\a|^ ^ I 

*lt^, tll^k ^»i®il ifi^'^ssJaF^ Picj«i<p|c®i *n^ irkt, 'Q ^Icer 

'dlPvGS’^l t'oR ^l*ll^ 'Q ^ I 

^*T ^TtCsIt (Wheel Barrow) : 

R4H <plc'8f <^1^ bl^l *iMlG»il 5 Pi «?^*n ^«il ^ i ^rNl<r*l^! Pi>t®i<i f*f5 







wi® 






Ifeii ^..i : 












'aiJl® 

csiPk 


^ '6 t*)Pll»i<-tiRI W fit^Pt?r CTft*T ^ ncnc^ (Nfetal working machine tools) 

OT*T t»lPi*i ^PTH I OTOT wPl 'Q ^|4'«I**I •'I'Hfl ^1 

(?|5f fi|^ (S«|R^ ^ Stilts : --lllw, C^, 1^, f^, ■f*lll1?r ITt^ Pll^lfajo^jH « 

’rmtsff t4lR4Jl*l m (cylindrical) ^•tm tec-U I ^RSf ^ ^ 

aHwleHilWl 1^ W ^STC*!^ C#! « ^Pt<aR w I 

1^ «I'»J'83)M CSt^ ^#1% 

ppPiPlit *5^ C^ 1^ 'a(’ilw*l«i |<1S^: OT®f Tf<iwf^ ^-csrf^ 

^ afram, ^ *ftBr i wi tuPiw^ ^ ^ 

fidhcr of all machines ^*lt^ I 





i4|^Rc,<p (manually cpeiated) <pMhl« 

1^'^ '6 ^3l1%-g^ 4lW »iH*| 4?11<r 

^FH^UK” ^ (N.G) t*iw5i R*i R*i HltMi. i 

m >8 : 

C*!*! Wf^W "SN ^ '0<l1^Fl*lt4 4^1i» ^ I 'snITJ •WT StBS ‘Sl^H* CTP^TS *f8rt 

^ ^ '51^ ^ ^BT ^ %*Rr 

c^, ^Bi>iH T5c^ i <ir5tc^ 

«fl[4 R’^t'o '8 c?r*(Br 4f5t® ^jspbt i 

■s?! ppc&^ «c’fHWs ’’iiBr I 


fliftt 'sot® *11^ («wsr« fifBr *iar)-OT caH 


































tnfti 1^-i 


bvso 


HEAD STOCK SPIMDLE 



1^ ’^.'8 : (;>lPlW ^51^ 


^ ^ ■*lTl^RB?r ^ w «t1^ I ^STKI?, ^-%5r 

^sf<(K ^ ^sncs 15^ "sratz^r « c^ 

(?Fsiti^‘*rt1^’-^-^ I 


cent C*|P|o»|5l •HQos '6 ^<5*1^ ^ : 

cent c»iPlc*ni RR>*| ^<5*1? ^ 'Q (jf^'^lT: 


*rf5bRr'STT*r 


^|Bt 

i 1 C^VbanJ^ 


CSlfS^, 1^, tl)^-C*1^, ■H'61 Vovit ^ 
jial^Rj^ *(1^ 1 

1 cent c^ 

W«ttC*T 

\*1 1 ^pjIw®! « J^«1 *ft<t*f <PC«1 1 

o 1 


eRt 'oirttsT^ *rltK 1 

^^lt<i*1c*i?i ^TSRT f^*i Rtf 1 

\3^ 1 (.t>«l»5«q» ^|’o^^«i 


(.tf«i»tf<? c^ftfR R?iai*t '•pco 1 

\o ^ 1 ci>«i»i><p »iR»^ Pi'o|<i 

CB«15H;c<^<I I^^CH 

Ctf«i>>tf<!pc<p C^lRnt-c^cvs ®1<P <?cn 1 

8 1 <l»;lc<ier, 3iilyij«i, *^.>| 


1 



F«dsWr 

^.8 : CejW C«(Fit1ll R1«JJ 


e||l»t»|t| HlV 


mm 

8-^ 1^ c*ri^ 

^2PT 


8-’*t 1 '»lj|'a«l e|^ 

mm 

aijjvb«1C<p C^PlH"C^CVb oi<p 1 

(t 1 


csif^ oh»il '^«IT ^ 'Q ^5c<r i 











^ 1 ^PlflS^ Piwlfl 

C^MSw, siiaiw 


H 1 wfljj Q'*K Pi's'll! 

C^VI|3®», »I1>IW 

FHe? (flRT R’diSlie^i’fll 1 

v^ 1 P^'fc Pi'olfl 

C^\!»*iiC?, ?S*ICi[ 

pw|e,a| pw|V!» ?M 1 

it 


'a^*rt?K^[sr 1 

io 1 l^'b 15|t*1?“H 

c^y»^w 



C^Vb^? ?«jU| 

pw|u, 

1 CTfB? « wRdH 

^iw, 


^«o 1 a« 

?JlUCeM f^Cb 

'oioJIwIii^ Rm» R^la 'n*ifl Bi»(t’l'BT ^1 

W 1 

>8 \9vb^ 

■^JlCBOTH 

'iRc*tw^RiT^ 1 


ffPT tiiPiw Pij|PiR'* ^iiwifii ^1 i 

\ ^ *lJHrl*rt*r Ifipft (Torning or Parallel) s W ^ tnl^Pj-n CTPW CT^JlGBT 

TM?r^ ^31 ^fCIa ■tjIw'i wwm ^*Rr i^ihPlt.'o ^|Ut» ’IBTI 

BM (“i>|^u ^ aw) *SRr Njl’*i ’^^1*1 >^»(H I 



^ dHUr l!lf^ (T^ier Tundn^ : ^ ^ %*Rr ^flila ^HlSw 0^*7 

^ '*rcar ds»i^ ct^Hw ^iwi^ ^ to? c?1®t1fPlt® t(w 

?(iJHc? CTww ^*i?r ’Prtsfli*! ^RiH I wr ■fji^'B (sw #i? 



16af ! liMRt 















































«. (Fadi^ ! ^ ^ ^|'5|iJ ^ ^JR5T -'iNw ^IC5 I 

wr^-^fS ^5^ I fSCfl CBb|^^ ''list's l<i’ ^1 

«r^”'*ttt*^ wPiK, ^1 I 

UM^RSAL CHUCK TAILSTOCK 



ffefl 


8. *01^ (Partii^ : ^ ^IjCS ^?1il ^llwK,^ 'aik'¥ (wf^ ‘iRT •IJlTT) ■»l«C'8 s|1t^ | C*fW 

(t. CS|t^ (Threndiiig) : "Sf^ ^SCSf 'siW R^c*^ CSt055 C^*C& (OT^H V ^*C9) 1^- 

^IWJW ti^t'»5i 'ai^’^tw ■'rah ^ I Hjl<i’tf («ra) ’llw ^ CSP5 ^lul ^ i 
CSl® ''i“*i4 <irac'e ‘^*^*fB* ‘Wt« ^ I 



tear ^.>; 


^^(DrOtiiig): &lw CTW'e^-Ri»W» u>»iav«p I 



fSai '^.}»! Wfl 









S, (Boriii^ ! ■ptC^ CTWf »*R^ T|*IC^ l^“C*rtC^ CTW 

Wi-'tJw I [C^li^ ^sT ■^?IT C?H (hole-dia)-W 

W l1 



fSar ^.io: c^tl^ 


V. •TtWx (^mlii^ 1HRl^t« ^-t^'i'slw •Ttl^ ^ 1^ 'ira' •UM 

C5C®t 'SI'HIW'IW ^ ^ I 

*rt® »il^«(lw •flrf >Miw I 'isil'i w ui^pl! ^ ^TOB? <ftnr iiR» 

»il1^w c?ft? c^'*fW c(T«?rt^ I wr uivi! (^ ^lt'a»*i ^\6j|I?f) 

I wMUffiw *itBr, ptw ^jc® *tiw i 



’rh ^ m 'MH«<iIw rw ^ I R^n?r »ii»iH^ ^ w 

•pl^tfHn Mtnr^^ut® *(Rr ^tw ■^l»)t»i 1*ic^ liR^’aFcsr vaRt-i R’«W‘ 

^RltW^ I *p|^“i ’oi’<l^l 'ijIw CH^II^i »ilt^ »ilt^ ''ilflw <ilW HG^Ih i 








IB 9 


> 0 . UjIR^ (Tip^ni) ! 1i>r-^^ 1^ 1?]M ■siftnr CSw (’ndcnel tfneadO ^flSRr 

I WW *l'<t9l'i OT^ "Blw *(55 «WOT lipit '* ^ ^ IJjH <P^t5 <5 1iijt*r 

0(55^ PJljW CS»I^»¥ Cfl^t5 555 fi ^ ^5l5 T5W ^ I UjlRt '«I'1165*H WPfW5 
'5|^ vwi Rtn 'I'Hii ^ I 



f85 E UUlPl^ 



»* vft<^ *i^1c»l ^ (SenfF cDflliie lutie «ll«lodO = 1^ 5t 

CT1p 65 51W 45|ismi5 fflt® ( grtamal tfiMi^’^fttt’^ I >5^SRlR'® lillPl^ 
15MW WCH5 "StlT 50r df»l*®CW »ll5|5J R5 'BIV 6 + M5lC* ^ I 


PiPit (Reunliic) :^*(^5T £515 ^51) RnitHfl -qjHw ^t^l*i) 595*51 

5t*t CWfStl 5P1I ^WPlt 55 I «5f^3piCT ^ « III 11 I 555 d>I^5V 5W 

5 H 5 IW 5ni i^Ob bhlce ^ 11^5l55|*Rt« C5W ’555jC^ (Cuttii^ 

diiBcdon) i>hlto 55 I 0*ll5t 5t CT5 ’55l5 555' Q^iIwi 5t 5l5 ^ ^ I 











<Mt's ^ I (dia) 'il^'silC^ 

R»I*lPk^[^^ I 


i. ■'*im1^5»riw^s?ii? «^d»[|^ csT«?ii? 

eN^ fs^s^ ^ <£(^ ^B|^ 

Pl'^l '^1*1 ^w I 

«. *lc<t aicsIeAs ^'*|]^ '3|I^Pi4l^ <lWt <«K^ "siM 

*l3l^l N*w C^’*IT u£j^|f^ oH*il PlRtfl ilNt I «)^ls?l'9 *nR ^iPi 

^91^ ■iC*R I«»<1 Rl»*j flPT 2®^ I 
8. « »|Vs¥'^l^*t4 cam %<, 1^ 'aH4<*l ^ sM^T 

Tiwf I 

^.8 ^fW*rtf^ ^H*lH'o| 8 

^c*nR ^*iiil5«iw li^c«e»i « »ic*»tR^'^ i 

'^. t»iPl*i >'i5|^ <p<il tiW?, 'olt'il 1*tC*t C*r®It I 

«. csrf^, ^ '8 'wflt^ <w (.*<Plc*in i>^R(.<p «p1<|'»ir •i1IvRI-'‘ 11I^ Wt I 

8. CTPHsra ^a«ww C®»I-^ ^ «I1^ ■®t ^ 1^ 

^flf^ *|V!?C*1 '^-'S ^15«(»lil ^CiT'ORcil I 

'b. CTl*tP^ ^RS*T ■®tfi^, 'fl^Tl^ >8 'S?|t^-C5}»I®t^, ^ « ^-0^1 'bIs ifl 

*1. 5SlX, 'Q ^ OT *l“Hc¥'^[*^«l1^'R?r^tW^si1^^ I 

V. 'S?rt¥ ^ *)<ic*i'si RwHl ^c?f ^11^- 

^#lT I 


bvW} 


tfifH 


csiPh ^ c^, n\hm 's ^5ji^ 

aJC?ll'8r*ia(C'9| <rWt I 

f*^, 1w 'Q c®*f^^^sc?r csrf^ I 

ii.sMCSI^ C'NT, CsiPhIS^ 'Silled ^[fN fN ^5ft^5'#l‘-^ I 

CSjptC^ ^»R5Sf ^ C*PR, "•Ul^, t^, ^'Q C^ 

fX^aiOVOl ^»llc*ll I 

i'S.'STC^ ?t C^ »i^»iil Cfr»IT aWCsi^ ^ W « CsipR ^ 

^1 I 

i8,(,»lpH Bwi|«q»|^»| esM -<^1*1 '^'srH ?jHt I 'a|*’l|'o|R^ Ctf*tt C’lCi'l ^ 'a|*fl|'o|R^ 
C.“lhl C*|(.«l5, '^'0<P '^¥t 'Q 2|(.ill’8H*1 ctPR ^ ^1, I 

i(t.SPl%^ »lhp|^ 'ai^l^fl 'a|<l'S{,l«l (.*<^1*1 bMH I 

^lls^lc's ^ <1»»||C'® CSif»|5f ^ ■^s?It I 

^ c#5T ^ cs(f^ ^ ^sc?r ^ alRR#?, *p<rl?r 

I 

iv.'^^tsf g5\® Tit esrf^ ^ ^ ^:ei?ft, 

'3(^®i^l*i ^<il 'Q *J?t <^1^ ’I'sHi C^M®T Otic'S ci>^>i5| i 

iJft. t»lPl*1 l>*lM^*1 'ai<l’<tt ^vlhl'®| ^ ^ I 

'^o.'5®|^ Csjplsf C^® ■^'9(tiTt '*rt'QHt SB'S ^ I 

CSlPt^ 3»TW^ ^rf»tCBfl^ ^ csif^ ^ W 1^ ^ (?^®?It 'Q 

(7NT I 

C*l^ esrf^ ^ ’STMCBTl^ « R»PiR^ '»i*Hc<P t^'» '5JQ1IT *^1^ 'Q?n¥ 
4|'5 |<i ^(iFT ^ I 

^®.ca«|s, »iM'®ls l5f^ ^ ^ c'pm ^^s^rosT 

^ I 











tnRt ^131^ ’Tit’f 1^-i 






i) ^Pfa B<i) 'o(^*i I 

'^) ^pf ^Icew '8t»ii '5^? 

vs) C^**f I 

8) »£|'^I 

(t) Wt.'SJI ^ ^? 

'b) 

*{) ^ 

br) ^|u 

S*) 

io) ^«1C'S ^ wNlii? 


<lb«i 15^14 «|^: 

i) *()H*iR 4tCBf 2jC?ll'Bl^?| T(^’||1«®1*|<| HN I tflcui ^*114pf, '8®1*1 ® 

’^) ^Icef 'Scti^ft^’lJ ij^*|t1^'©c*i|<| c’M 4^ I 

O) CTW C>lPlH C4^R5*T C,»lPlt»m ^ ^ C^? 

8) OTf CJiPlc*w fi'slQ'* 

<t) ^ t»iFit'i<i RI«jj ®r55^ ^ I 

'b) CSJpR &l*Tll «|c?ilef|? 

^) '*11'^ R^iM'sI R'®iR's ^n*f I 


^-iv, *rti%?. wt® *11^*1 fipiiJn-i (sm «*131)-^ caf^ 








^ (Brick) 


^ *fN<r I R»i<ii'o I ■^i^i'^Pk,'® 

>1 W'i>j % ^ I ^ ^1^^ 'Q ^sRjtJU 1^#f *rwi^ 1^ ^ 

^ I fiftfl^ 'a|lPlll?l 'Q «ulR«1^?l »1'»)'S|?I C^ttg 2M^ %f 11^ »l'»)'®l?l C'^tl^ ^ 

<1J<1RIW<1 SM^T I '>1'»J'®I<1 ^ ^ 'aihtR I 

^ i|in> Rw S|«'® 'a|jit's|<p|<l ^ '3(I^R<1 2W<I *W<r Ro*l«l I RrI 'a|<l?^l<l «1»l^<l 

9rtt^, ^ ^ ^<WirRi c^n^twt^ ^ ^w<i>'Bi wf *1^ ^ I 

(i) "snl^ <1|>||^R<^ *jFf, (R) 2|^, («) C#^ (8) 

c^n^^t^irm '8 'sm^ i 

^ ^^5% -sfii^ si^m ^ l^iRm 'q \ 'Ssk 

^sfm^ 'Q ^^iwPiiiiw ^ m \ '^ 'srM' ^rtl^ 

<iMI<|R<P ’li*1 : 

S's»i RtSil »i|R<i <iMI<iR<p ’•I's<p<i| r|<ijir Rj|<n*f: 


(^) (Si02) <t(t% 

(«r) (AL 2 O 3 ) '50% 

(’t) ^llRR 'ai'SilR's (Fe 203 ) b-% 

(^) »ijl’1c<iPi<il>i 'si'SiIr's (MgO) (t7o 

(«) F (CaO) i% 

(^) (Organic matter) i% 


Csrf© = ioo% 


«.> CilRR^hl : 

^^hiwo R»few 1^ cate ^ Wf, (^) 4Ti55i -sitlt, (^) (?tt-'5(H 

^ («t) j?<iiviin5 I 

^ «|<S'®r»<iH ^Hlih (Production of Bricks): 

(^) 'snf& 'ailRSi*f '4'^?. 'a(l<iRl'8^ (Procurement of earth and Weathering) 

(’sf) ^ 55 ^ ^sW a«'®<P<i*t (Preparation of brick clay) 

(’t) 'ttC5 ^ (Moulding of bricks) 

(^) ^fh| ^ ^<i»l(.»il (Drying of bricks) 

(®) ^ C’fn^ (During of bricks) 

(^) ^V8»<i»iia, •qlRlR '5'^?. »il®tlc»il (Cooling, Sorting and Stacking of bricks) 










C’llyplWl,^1^^siWil 'S aW’T 1^^ *fl<lWlT''SNj C^tM 

's \s«i'ac»il '^>)ha<ih ^|s!,fiPfS 'ail«i'o|«p|5i '»i>)'s*i, ^S "si^ I a|f^ *l<r^ -'liiwH I 
G3^ ^ '^W-C5<It, ■^PfSt « CSTt^^M ^ I *Tl^ I 

^sjtof ■*tT*t *IC? ■sft I aft? 1^(51? CT5IH ^ I ^8 *llf^ 

AlstRc?! <rW^ ^ 'sett-m t£Ry ^siR^ <ii1^ cfW^cr^ i 's "^^tcsf s|^ 


C2lf^^ : 

R»^i5| R^'o, •TC^ 'Wlix.vB ■*tN ^®re^ cssft '^iR'O'^R, 'q ■»i»i«.<pIcH ^ <£!^ 

’tic?! ^INI-H] ■'tW CffStf?!!?! I CWT1 w 05W^ »iR?. *111^ C'fl^'^R'Sf 

'satC'W fifi?! '^'^% I R'slil CS|1^ ^ ^0*1 <^R?, ^s(c*|"spin's Rj|»i|c*m ^Ic'sf 

^ I 


C’lly^lWl ■5!?!, ??C?I? ■^, 'oil&C';? 'Wt’f 

w '5if^ic's ffc^t ^w?n?!, «c^'^Tnir i »i«ic&c?i c?t^ c’^w^, ^i^t^ 
■^c® »pK ^ ^|(fl*l'« '5^, ^ ^ilR^ <Rp|?r5ft c^ 

'aiWR-'a(|^l« 1S<P ^ I lil *mi.*1«l ^ "^tN^ '6 'a|*uhj '©«P'qR^*1 ^Pltej ^IJ^^'O | 

'®'ol?i gj|R^ ^ Res ^nR* ^'sR ^rt ^ I 



pi^v» ■^IW ^ : 

fitwtw!?!? '4|R>R'a» C’H^ RRs® ^ ^ I <i|IPR fi|^ GgR? 

'TO tN^ «tic^ ^«THc5-^n?n (R*r sw^ (2j% C5c?r -si^ ^ i 

'aiRR'S* ^^«t WePTt ’tc^ 'Q ^fcsi t£|<pQ|v» "^C?! ■»|^ *rwra? "SlC^t ^ I (fl'S'PIt 
■^tw I ^ c?r6M ■^9? "SIC®! ^N?t ^ ^ (iiRt ’flRc® c®c5f csreM <ij<i^R 
'ailcnl ^ I ?1^, tR?lln 'Q 'ai*1jl*ij ■^5tC9 'pR*® ^IM ^ I C®C^ 

^'»^”C'?l1?]t 'Q Rc»im c*fW ^'sR I ^lS*i 'Q I 

^8ft^ « •Itl^ ; TO?r C^ ^ O^fC'??! ■5^,^ ^itw 
(Mortar) ^5|R^ ^ I ^5|Rt?r ^CB?! ^ ^ ^llefRfaW ^ ’ll^ ^ 

oletRRic^P Retlwl ^ ^JC® SRc?) «MC's ^ I "^ 1 ^ 'a|'ol*q»\®i?) Cff*!! 

^ tcB^ «tCf? f|o*f « Rc^ "TOR ^TsrR ^«?IT I 

^flTOf ^CB? TOca? ^5law C5Kf CTOQ ^ ^<tfl^ ^rfCSR (standardized) ‘aRT I 

CW® Rk«1l(.nH ii|^,f^, liR ’1'^Ric's ^5tM 'S!tC!R 2Rft ^I4N ^CB? ■spt'rRIC'T 












i8o 



<£!^ -sptsn^ (io"x(f"xv®") csi^ ^ Sim ^sr^pm 

-smt^ (^8o1^ X 1^ X <\o 1^) (^G-01^ X X ‘^G-1^) I 

i£i'5|^ fil^lRvs (.»iI5«p a|<s\S'^'s ^cB^i *#5rM 'sM'ihIc.i (ii»o1^ x 

i»0 1^ X«»0 1^) I«r^ (^OO 1^ X ioo 1^ X ioo 1^) I 




Co) HolT Bol C*u TVy^e 4Lwtri^ Ei>^ CjJ fi«.v«Med Vicvi. 

>ilti 'srH ! 

*)lc5) ^cB?r ^rt^ *ill'*p|5i Pico OT'Qirf ^c,*il: 

(i) (fRsj^ ^ 1^ «ttc?l ^|(.\S<| '^klw klsv? «l»l'i»t'0 C5^ I vailov;? '^fSt ^llir, 

(^) t£R5f& ^ %?r <£i(^ te ^5iw® ^ I "^it^ ^Mco-A mi 

(vs) Tj^ ^ %?r t«5?lf®f ^SHF? “T” vifiT ^IC®r «t^ ik (?«tc^ i.G 1^ 

cst^^ i>ia(\s«i «■*1^ c^ ■fft'e I ^ csi^ "^nir vst^ ^ 

I ^ ^ ^ ^tc^, ^5twt ^ I “T” ’rtcn? 

*|(5B1^ (Frog Mark) Ptc<i» ^IIW I 







O.vS ^ 

i. csnl^'sr# 

'^. RR>n sw? w 

'S. "tf^ 

8. ■q>«i*it 

'©.S ^cCn t^Pi'Sj (Characteristics of good bricks) : 

(^) « 'a||t|v6H (Shape and size) : 

aW (23% ^ '3 ^ I ^ssi^fr ’WR, « 

(■'<‘l*il'®iC®lT ’rM®C®(T »i*(l'8<il*i I rc5<i '8*t©(.*iI »i^*l ^jPT vS^^lc'® ^rt®Tt "Bl?! 

R '3|kl« ^ '^iN'SCHl '9|«1'!»>IJ O i^Pl f^l5|c<W I 


(^) «pIS*ij « ^ (Hardness and Colour) : 

<irsR OT ’ttClT TtR R | %?r 

"^CBT ^ 'ojNI'o ^5iI(.«i ^ *t%1?r i!=T ^ *I1^ ■^RRR '*1^ I ^ 

»i^c«ilc’j ^(iRlfBf ‘T” '2®% a(R %!? % ■*t^ RfBc® %®r '©kc^ 

R I C’fMRT '3 <l>ll%l% ’ik^ I ■5!RR®I^ ^ 

RR ^ ^ ^PRf S'a»)«h (Well-burnt) ^CB? R I 

(•f) '8 ^' 0^*1 >01 (Texture and Soundness) s 

©'^^'3 ^CB? ’tkl-ftf^ ^ I ^3Rt ^cB? «f|^5CST fB®, ~^R> « 5^51^ ■^«fR 

fB^ ^ I ^ C*l|\b|c*(l 'Q I ^cB^ ^|3,W<1 ©Ci*l '8®tRl% *l?t ®tc® R 

*iyii ^ t«c8r <i'{n^^'vlw ®l9l'»p| ^ I 

(^) '*3% '8 '8W*r (Strenght and weight) : 

^ 'Bt’t ^ ^wli>*i (Compressive Strenght) '^CiT I BR 

^aRR*f %^a|totw^R^^R I 

%< ■*!% (Crushing Strenght) RkR*!^ 2|1% ^ 8^s>h-^8 ^ \ atf^ 

'SBR a|R v!i.<? 8 tiRt a|f^ ^CB^ ^^^ 1 % ' 8 *^ atR ^>'^8 Bsf i 

(«) *ft^ C“rR*l (Water absorption) : 

’MBt *lt%» ?R?R ^ (R *t%t«t *tlR (?3R«t ^ ^CB^ *ltt^ (?*IR«r 

I ^ ’tiR (?|R*r ^ '8®(C!R i/'b RtpR R% R RJR I 

^CB^ RR (?3W ^’FRSt ^ -5)1% R31R% R^*tksR Rf% ^ ^sRW ^ I 
^ ^l!© 'aig HIR C*IR®fRCiT I 







i8^ 


(5) '8 H^wlR'ol (Thermal conductivity and sound insulation) : 

^tHts? Ik^ ^ ^ I ^ 81^ <2(% 

®lQ<lRs| ^ ^ G^?r I ^ ^ ^*iW I 

^CBif ’^^wlf^'ol wPl I 'olH ^ 'Q '^Ft’IT ^ "“t^RT •^'ai'a^i^p | 

(^ ^srfHon^ (Fire Resistance) : 

^<ik®tr "spismT ^ i 

'$«1*i|5if1<^'»lM (T^'srfstCsIt^ I 

0^) (Presence of Soluble Salt) : 

^ *1^ Vi "Sif^ CS^ I <£|^ gt^ ^^vn;'© 

t»ii(®?iiii, 4JHl»i?iiii 'Q -suftcj^Pm »iMwBw 

<pnkh Sn'OiK (Efflorescence) ^ I •i^'letR's i£|^ Sn'sjl’t « 

^j|'»c»ic'» I 




i. 

o. ?k«ilcic‘^ tii^f^ ^5rt*t^^CB? 'sit’f ^ ? 

8. ^ c^i®iwi c^? 

<t. ■^IW ^ ^“icvs ? 

®, ^\s ^\s €|^|<] 'G '^'^? 

*\. 'o|(.«nl *)I(.'H1 (iR5l^^cB?r 'Q^ W? 

V. 'olc'll 'SJlPRT ^ ?I^“f *1 list's vgRcs <lNc*l l^cew 'aetC'Hl WS ^t*t ^tlR 

C*1W^? 

h. Tn»HRtOT *4i4n» 'a^|^t<>||W1l w? PiPifviiJiw cm i 

io.iil-Hh^ i£l^ '»l«.*iNlc*m ^cB?[ ^HN w? (?H i 

ii. ^cB^^kfRf (i|*3l»iil’!i I 

'®li?W*1 'a|«|R(.'!95) ^'®, I 

w? csM I 

b. ^tWf^ ^®IKh'»1^C^'{l •TN 'Q '“I'o^l 'olR^I fi|'8'o I ] 

'^, ^ ^'o a^^la '3 fi|4l<l ^t5<i <4^1 ^ft'S ^ I 

vs. ^CB? ^#f8j«C5Tf ^ I 

8. ’SIki^*tft^a|f3Rrt«M^^^ I 












: 8 

(Sand) 


8.i 

Rulii <)lPi(.<p 1^1^ ii|^^ (Fine aggregate) ^ I 
1%4t«f ^ f*|eTt^*tt I C^RffS^ 'il'5 Rc^w ^Tft '*rt?I I 

'srt^ (Silicav) ^ I 'Q ^ 

^ I 'aiyilw rrI(.<p ’k'^si '^lt% (Pit Sand), ^iRf (Sea Sand) 

(River Sand) I »l<ici>c,tl '^iPTf '^, '^'f 

^ >4 «i?*f ^f%i 'aii<p4«t I ■^if%, '^rf^T I 

■^ef ^ ^'sjiR c«k^ '5^ I »il»ila<p ■^lt% f^*f <pk®rn i RRn gsfb 'q 

>iRt®t<i ^ (?r*k® ’f^8Tr^ m \ ^ nm 'q ^rm 

C5k^ ^n^TTt ^TRT I IP <j|p|«p<.j|'©f% (.<p|'*||'^R (Anglular) C’lhl^R^i (Rounded) 
(Sharpend) ^TkiT I 

^ ^nR<(» ^ c^ <iTfk«!f ^ % ^srmm ^ c^ wr 

^ I '^®iT©(.«ii 'oii<piw o.oo‘t(? RR c^k^ 8.^(t RR i 

^ srtflWT c«k^ "sn^ 'wi^ WPF5 11^ ^ ^ ^ 

2|(.t)|et^i| g^nfw t'sR <P^ll ^ I 

GSt^rt^W (Classification of Sand) : 

<l|p|(.<p 2fNlR<P'»k<l ■>3^ GJif'k'® I (?nR :- 

(^) Rift'S lil^ (^) RICO'S I 


(^) Rift'S 5lPia tc|p|R'o|'»| (Classification of sand according to sources) : 

fipfpFSl^S# Svi ^(.vs |^ \5vi vai^^lw <i|R(.«p1^(23RC®^W^ I'^: 

(i) ’1(.'®'S1 '^Il% (Pit Sand) 

(^)^ ^ (River Sand) 

(\a)ji|^R«p ^1% (Sea Sand) 

(i) ’k^^ (Pit Sand) 

CT ^ ^ ^ 'SIW^IJI I ’k^ ^5lar 

I Eric'S »iNI»U ■^W 'Q 'a|*1)l«1J <1k^ I ^ <1)«1R|(.HH 

^ bHRw «k«Tl«k^ ’Ttf^ %?r ^ Wf^ ^ I 'H wr^ 

liltsk^fB Rc^W ■spirit '8 I'sRc'S ■^J^S I <il^ ■^ll^ ^P|eTl^ WiJ I 


('5) *1^1) ^TRt (River Sand) 








^88 


^1% ^ 'siw^'Bi ■^nm, ^sTRsn^Tsu^i^Fi^ c^ 4^ c’fHtff^ 1 

■511^ -^mm^ ^*ig?T « sjtussr 1^l2r» ^rw ^ 1 

^ ■PNi^cv® c^ «£i^ ^ -mm w ^ 1 ^ 

^’l^lfvs ^ '4||«M<l W (Rt^ ^ ^ I W ^ ^|4lW<l 

"SPW 'Q <l»|cei'Q ^<i| ?lt?r I 

(«) RIPt (Sea Sand) 

■»i^pg?r ^ ^ <iRr tii^ 'aii^l^t^ c»tM « c^-si^^ 1 «ii ^NMf 'q wt 

'aix^?^l<i ^itc^ 1■^tcBF '>ii»(Q<p <MG®i ^ '^nprePT ’tlf^ ciW"^ CTir 

‘SW?, R4n (.«ihl»si»l'® ^&?i ttar ^ter '>p?i siT'^^ 1 ‘Si^ ^IR R4iH ^k’sr ^<il^ C2it?f 1 

(*<t) 'oil^I^ 'a|^»il«i 5lPln tc|Pll^'®l’l (Classificagtion of Sand according to size) 
va||^I« V3|^»ilw l«lll> I'*PIT : 

(i)l^'^l^ (Finde Sand) 

('^)'si*trsi ^f1^ (Medium Sand) 

('O) CsrfBt nhliR ^iPi (Course Sand) 

(i) (Finde Sand) 

(R ^ ^ 'aiHs|R«|iH "515# "SHCsr C^ ^SRC*R c^ Tft=i1<r '<\ 1^ 

^ ^ I »ii ^ ^»rRR*n» ^ i i.s >4iPiw 

^ll*i R.c*iw Rw&*il ^1 ^ I 
(^ »l^J»( RiPi (Medium Sand) 

OT Rtf% b-^ FF# te FHCSf ^ '^, "sm ?lt^ ^ M ?t1% 

^5% (R*f I i.<f ^ i.V (F.M) ^tf®n^ wm 

^Il*l Rpim RMb*ll ^<ll ^ I 


(o) CTfBt tHInln RlPf (Course Sand) 

8^ 'ailwlfl^pli ol®iR bhc®i "^IT, '®I(.<PR CsrfSf I 

^iPi t'oR^i ^It®? CT*f ^'H(.<il^ I ^ Rt® '^.(t ^■^'o|*i» (F.M) RR^ iHI*il<i CTfBr 

^tRIWR ^IR Rc»iw Rw&*i1 ^I I 


8.0 TtpRT (Use of Sand) 

fitc?n^%r5t I atm ^ ??5?f ^ I 

'Q ^tlaroS^ ^51^ (Fine Aggreegate) af^Ttsps ^ I 

'5r*t®lt'Q ^t^m I R»iH ^ItSf ^l"J5l 'aiYilt'o 'ol'51'o*U '^*C?r •ll'0'8M'«P'o|w Rl«n 

’•rt^-smt«a|«^ ^ Tii^ I Riiri 4|b|ii|#i %5fR ai5?r <#5iW 













^ I rrI ^sfjap^ H'oR, <iw?r ^CpWii ?frs R>fi> wrniB^, ^'sjIR 

I sip I ^ 

C^ '5t^ ^SC? C5^ Rc® I ^Pl»lin>, SRef ffTRt «rt^C®T ^lRo<P 'oIc«iI'oIg<^ ^ Rc® 
I Rio^'icnJ'Si ^(W ^roe 'Q\s(jKll'»'»lc<^ PHH^ ^ ■*!% lil"^ 

TTt®itPT (?iw «ic5 ^ I '<it.«inm*i? ^ ^sjspcsi^ ^ Tftir I ^ ^ ^ 

<^^^Wlo*ni I Ric*igi5h <|R I 


sr^l^Ki-8 


^r<RF«fi|^[: 

'5.. '»lG«nl slPm *fsr^^? 

VO. c^wt?f? 

8. ^iPi ^^ ^Ig®! 

(t. 'a(l^h '6 '^*PT 'a|^->i|c«l ^iPm GC1RR*1 jH I 

«R[! 

^iPm 2t*(K »i^Gt>G?i S's^i ^iPi G^hlu? Ric»ig^<i ^IPi 1^Ig*(I ^ 

c^? 

^iPm CSt1%?. (Grading) ^'»|g<i '^RTf'^? ^^|<i filGsler^ii'ol I 

O, ^'S 21^1^1 "Q G'>P<i| Sg?I^ 5*G<1 SiRltfll ^*f»|| I 

8. ^iPm »(h ^Ig^ ^'!»Ig^ *|3)'*i*I R'alR'® ^r*i I 


^-i{», 911 %^'SCI® (^ «*l<it)-W GJR 












Wt?r: (J 

^ (Lime) 


C^tw ^ '®*f "W< I ^ 

2rt% (?nH ^fi^, c»n®n^, ^ ^^©jif^ ^ ^ i c#t«r’t 55^ 

j^*il^rM?r RC,'® <p<il ^ I RO®il <P)l«iPiiil>i 'oisiIrv® (Cao) I<Jc4sl 

I 'srfSl^ 'S Pic,»((.v$l 2t*)l5T ^ <U<l^'S ^ I 


^ ^ (Chalk) ^ (CaCos) >\\^<> 211% C^ll^Pf ^ c?t^^ 

^IM 'Q <p|^»i-^5l^ 'o(^Ir'! 9 sHu I j^*i(.<p (Fat 

lime)^ I ^ JiTl’tm 'S -^1%^ 1^t2l^ ’H^TF m I 21^ 

■^ 5 ^ filt^ ^ ^ 4 j^»ic,<p ^ (Hydraulic Lime) ^®It I 

(Use of Lime) : 

2|(.<p|«H (.etlvB^P '5^ I 

f^t%^ : 

(^) hHM (.4lil<l %3!% W**HI 'Q t'ol^ <p<i(.'© I 

(’^l) OTUtl?! 5^1^ (White Wash) <£i^% (Colour Wash) <4^ ^ I 

(’I) (.itil(.«i *%?. (Lime Punning) «p<1(.'s I 

(^) ^IblVM ^ : 

(i) Pl(.»iv ^’ItWT 
(i^)^^’lt»n?T 
('O) (?TM 
(8) ^5f%s (TTltSl 

(^) flfs^ ’It^^ 

('Jj) (7lFH-^11%^5te 
(*1) %*1^5te 

A (Z|f%^ (Classification of Lime) '5^ Si*^% ^ (2|te ^ ^ -m, '^^- 
(^) *iPi<P 5^ (Fat, Rich or Pure Lime) 

(’*1) '&1<P ^ (Hydraulic Lime) 

(^) (Pure Lime) 

c£l^ TSft% 4JHt>ltllWd %^«1 C^ «lti:^ I 4pl4<lt«l (Slaking) 'illtl^W il-vo '©«! 

^11^ <K,®1 JJ*K,<P ^ <1*11 ^C?r <?II(.<P I JJ*ll^^, ’ll'll ’*ll^»llfl5, •'ll»(Q<P 2|t^ (.<l»l*1 

■*ft^, 1%^ t^5ii% csim "3lw ^iPiKsi sm^ w ^ 1*1^*1^^ 








i8«l 


^ I ^ * 11 % 1 ^ ^ «ttc?r ^ I ^ ®tt% 

C*f?^ ^ <fj|*ll*lil|i| ^ W Cao+H 20 =Ca (OH )2 <ilt Ca 

(OH) (?«IC^ Co 2 ^ W CaCos CS ^ ^ ’Itf^ <I“^|4'|W 

^l'®lc»i %*t '*rl?r I ^fsjfBw» 1 ^ C 02 ^* 1 ^^ I csffst ci?iic»i ^ 

^<(1 ^ ^ I 

'a(|' 8 C'SHI ^^Q'SC*!, 'Q *(1^^ *flf^?. ^|ce( 5^| ^ I ^C^|&*1 SN*^5t 

^5|^ ^5^ ^PRT 'e*f ^ ^ I «t^ 55 ? <|V 8 U»I (?tt»rr 

^tlvSvsIotl <lil«^® ^ I 

(’^t) ^ (Hydraulic Lime) 

^<t%-'Oo% Csp'ttC^ *2111^ I ^ *lt1^ 1%5, ‘fl’spT ^ ^ 

^ ^Bfsn^ ^ ^ I -^1%^, 'sjjtsn?^ « W\^ ^ ^ 

55 ? 'gsaH ^ I 1 »iP|’<p 1, ‘S|jl«aJ^R?iN «tW?r ®ft^ (?nf®f^ WT ^ Ca « 

Mg ^l^uijI'aisil^.o'B ^#*^8 I ■5r?f^2lC®t ^5)? 'SPW ’2'©^ "^siresT ^pjhPmN PiPiw'S 
« 4Jllf>l?llN ‘ilJKl^W'B ^ Ca (Oi ^2 >^1 ^ I ^ 5 |f^ ’tH^n ’tf^ 

CSI*fn?T <II>II4|R4 \^\^m ^ ^ ^ 

^1 I 

(i) ^ ’’iW »j|t5 f»jpk?i »)NlRi 5 *^^'oR ^511 '^rf?r i 

(^) Hfio Jiltxf '»piR> RPlw «illa«i» '&*t^ 5 =Tt'oR I 


ijc*m t^RTRj (Characteristics of good lime) : 
«c?l^ ! 

- JJ*1C<P ^5i^*|]^ ^l^\'3»^P®'^ I 

- jj*iMN(.<)n ^* 15 ^ (t7o I 

- ^ I 
“ ■“t^l^Mc.U I 

“ ^55“ ^RPSf ®ltf% OTlIUf^ I 

” •IlI^C'o I 

- I 

- vS«;<^'3 'bs •??, ©hR f^c?r ■pKt '^nw I 








i8tr 


(Indentification of types of lime) : 

RijPiR^ ^*rR5r : 

- ^ 'SfR WCjS ^) 

- 'sil»iliifH4’if^^rNEsr I 

- (Slaking) a^sj^ ^ (^m 

^kil ^) I 

- 'ail?i'o*^ a|'oj'»p '’TSRT R'S'^i ^ wR ^Ri ^l?l ^5^ ^Ri ■Hl?l) 1 

- tj(Pity»<i 5iHliiPi^ RQi*?il aj'sj'ip (jjc*i ‘siR® ^•llt^Rc's C*T 

RRi»«il'5re&^5l^'©1^«^5Pi^ '®«ilR '®«nlR c^"^) I 

- 'Q^Rsiw^'^ (Ro^jPi^»ii?'SSR'^csr) I 
^ Wtl»|BH®-WM (storing of Lime) 

^ '6>i)>(®fl'»^c®t Rc^l^ »^\s«p\sj '31^*1'j'l Otic'S ^ I ^ ^l'®R 

cstc^ ^ 'Q 4l<*i'!9l^^«ll^'!s ^ *11% <£ll5f afro ^ ^ 

'ailil'ot'l '^Ri 1^sjR^ ^TSM<f ^RT 'OnN'stl'® SB's '=T?r I ^l'*l*l CO 2 '3 ^flR 
C*fR*t CaCo3 if Rcs ^llon 1 ^ '3|»)'®^'»|g^ 'O'^Natl's ^c®i 

TJ^ ^1^ *ltl3 I ^ ’0'»tN^ c^ ^ '<\ %*Ri ^ 

^ I (TRnsr«iTTtc^^nc^(7f^'5j^«TTfi^ 

I«'8<i'5| OT^TH^SIR^ I 

(t.8 ^^"llR : 

2IT% c«im 


sfi(sm-(t 

^r<RF««r![ : 

i. CTsR •fNniT'^? 

'^. ^«l'o|t^ 'ol’j <P<ll *ll?l 'Q^^? 

'3. c^ Sca^^? 

i. ^ ^1^a?IT^?R1^«t^5PraRTsf (PH 

^«;^5PRr^^Pfe«i5itc^ I 
«. ^ 'Q ^'oIg^ 'eni^iafi'o RxaiR'ffl c^rsl 1 
8. I 










: 'b 

(Cement) 


fiM^T %rf^ 1^1^51^ I ^ <J‘C?i<i‘li5 <M^ 1^ I 

Q^ (CaCk)3) (Si02) 1^2t*t C^ '^^WSRT '^it^ ^l<PW'5i "sirsf 1|s?^5tC5 

^ PiR'9|(.<i '©c^^R»il''l»i(.'s| 1^Hc?r Piw^ W'5^ I 

%5i^ cm^ I ^ j(?^ ^rpfim ^rn:^ i w ^ 

'%(f^ '©*t^P"1^ I 

b.i CdPli^'bl’t (Classification of Cement) : 

PlC»(^ ^ R'0'S», ^«lt : 

(^) 2||^R»<p Pic»i^ (Nurural Cement) 

(«t) ^Q)ai Pic.»i^ (Aftificial Cement) 

(^) (Nurural Cement) 

A<t%-8o% 1^ ^<?%-8o% 

CO 2 ^ 1^ ^iSvsIW 2||^f«<p Pl(.»|^ ^ I 

UK 'Si^K 'srt^ ^ ^ I ^ ftsR »il^>i**ij| 

^ I w #at^ "smi? ^ to? ?ic®r8 ^iwn^ti cwn >^1 *ra?7^ Pm^ 
■wi? I «nfto to^ to sw? ?t?, cwT: (i) cm\^ to^, (^) 

Pic>i^ (o) csitor Pic»i^ I sil^Rxp Piwc^n whh I 

(^) (Aftificial Cement) 

«(to ?to Wl?rt^ (ciay) to:? to*tto to 'snart? to 

tto ?5^ ?? I srt« l|s?to csi?«f ?sc? to ?i<tito5 ?sc? 

I 

^Qi»( Pi(.»(^ 'ai(.*i<p ??; ??t“ 

i. ^Tf*(1?*t C^lfEto^ Pi(.»(^ (Ordinary portland cement) 

^lll C^l^«ljl'® Pic*!^ (White Portland cement) 
vs. '®f?f5%ft Pi(.»(^ (Quick hardening cement) 

8. g®^ '*1^ Pi(.»i^ (Rapid hardening cement) 

<t. Pi(.>i^ (Air entraining cement) 

'b. ?”'S|'^ll5'o ?T R<ppt^ Pi(.»iv (Expandig cement) 

‘t. ’l«n«P'8fl'» ??«f Rwl<r^ Pi(.»)^ (Sulpahate resisting cement) 

V. ■^c^iI'qI'? Pi(.»i^ (Low heat cement) 








1». Pit»jv (High alumina cement) 

io. IT^ <p|c*^»i Pic*!-!? (Blast furnace cement) 
<l1^ P(t»(^ (Coloured cement) 


(i)’n^^^(CaO) 

'!jo%-«lo% 5=1 1 4JHP|«||V| PiPiwU « <WHPlt||iJ if|Jl«aPlw'B 

*1%! «im I ^ Piwt^5i ^ ^ w 

.ST'S I J^C*W Rn PlW^ tvofi ^ I fiflR®! 'S 

Rotllet*! ^ I 

(^15(fSR5t(Si02) 

■pICSIC^ ^o%-'^5’% PlPl^l 1 PlPlc^pS '6 Sl^- 

^iHPmN Pi Pi (.'9^ ^^l'a<i 9W i ^^1 Pic^w^i ^Pic'® *i^l?i9 i 

(«) »iUt»lPRT (AI 2 O 3 ) 

Pt^'»fR1iR^O%-V% (ilj|*aPi'il ^ I ^ PlWt^<1 ^aHJRj CTtPRs ^11% ^ W 

'Q ’liciti 9pcii *lP^H ^sjf^ Pi w V ^ 1 

( 8 ) wlwr (Fe 203 ) 

Piwc^ ^%-8% ^riwT «rR51 ^ ^iHPiiiN « i^ii^PUN "^rw 

<ii»irR 4 ^Tt^iPiirm (ii«iPiwiw<ii»ii'^i» ^ ^ i Pioit^^i -* 11 ^ « 

((t) (Mgo) 

Pn.»IV HpaiH ^*rt?r®h5 1 ^3?]R HpilH 2 |C?IT^C=R '§«Tll«l 'Q 

api^^ Pic»)^ 1 

(«») Vll*lCHPl?ll>l 'sml^vb (SO 3 ) 

Pit*n^ ^TRR*!^ o.i%-'0% I '0(lp9j Pn^vlt9 9W I 

(H) ^1% *tm< (Na 203 K 20 ) 

%sic^ ^ o.(?%-i.v!>% ^ I PlCVIC^ ^IbRH?! CR®!, (R R!1?#R 

g^<«ftc^, c*l1®tc^^i5Rr'®fT^I^'5^ I Rpl Rc«i ^IS'^^5i<iKOTN<ii*l« 9«i 1 


PlW^ (Manufacture of Cement) : 

15tcsi^'&5% tRI- 













*11^ 

^ (Wet Precess) 

^) *o^w1 Tf (Dry Process) 

^) CBWtTf "PlV *|tlif^ t 

tfl ’1'^l^c'® Pic*(^ ^nl ^ 3 

i. 4li»l>il»i>i\< ^5il^»l1t^ ^ Wm $4 ^ 'em (Wash miU) M9>l1'l>ICi| *I11^ 
i>HPic'8 C5??r'3l^ (Slimy)I 
(Clinker) | 

o. ^'*15 f*tC8?r (Clinker) ^TW ^15 Pi's lari *^1*1 Pi Pits ^®1 Pit*i (Ball Mill) ^ Pit*i 
(Tube MiU) I 

'*!) ®^PlT ^ s 

i. srt'2lll 1^1^ ^f5f*ft*i 'ai^‘*llC'* 'ds»t«il 'ais^tl* PlPmi 'biWNM 

I 

jj^^vs ?sW I^SK {"Ik'S (Rorary Kiln) Pi® (CUnker) I 

«. '2®4^Pf9 (Clinker) ^ (Gypsum) PtHw 

^ (Ball Mill or Tube MUl) 5^ Pt^ HI^BvuIwi Piw^ 

I 

^.'O Prcurtr (Use of Cement) : 

^^511=1 Pwr Piwt^^ I ^1^ 2k^i»i 

^ I ^ts^lo C^3I Pto Rt*ll! 

PsTk*! tiWt^VWW 1^ RsfitH I 

CT ’Hf^ P^lc^ CT^- ■Br^lT*!!^, C®^?, 'ss’^sl'^, 

CSIWl, (««rl CW?I1»r R'ojIP I 

PPR- ^ PRIBI, '^IS’I, ^'sjIR I 

Ww? C<IPTt 'SftJ*! C*nR- CW1I|C*15| ^splt, ^ ^'BjiPt's I 

PiPit^s '51*I®[T, ^-^-wl4a, ^ *fW^ 

^'ailflt I'sIsC's I 

«•n^'5ra^?fk5i9'^tw I 

'5n's»iltis ^ ‘SRI ‘Piter I 

Pvk’H^l stress C<l1»It HIHw ’oiH^I'SUt^ ®r*lT I 

^ ’iS'C'qs tislt^l a^cslar^s 'a|I«ts'» sl^pICa I 

^*)lst'Bs t'^l'n^’ sl'^lt's I 






























2f*lH'9 ! ''3^ *RIJ^, C^rsR:“ 

(^) ^ erlv®)?! «'sut’fP^t^RlTsRr W, ailef^'sjlR) | 

('»t) ’8fl'»l?i *|pf|<f- « C*I®T, efl^ ^'®j1R I 

t’lllJiljl* ^IM Pitb ctfairT^: 

(i)^-^JHl>RI1^1^l1%^ (to7o 

(^)^-'<4j|«lI>|{||V f*ll»IWlJ \(t7o 

('S)^-^SJl5lf^?l1^ io% 

(8)Si^-^5rN5Rri^ chills io% 

(<t)'^SJt5lf^ «% 

('!j)^5PU|51T 

Csjf5 = ioo% 


t*1|tr*|j|'8» »lk*W 'OTR ^Iw OfSWr^iOTT : 


(CaO) 

'!jO% 

(^)15|f^ (Sioi) 


('3)'il3Ki^ (AI 2 O 3 ) 


(8)'a||?)<I«1 'ai'SlI^w (FeiO^) 

«% 

(MgO) 


('!j)l|iHWf»l?l|S| (SO 3 ) 


(‘l)'^Flfhr (NaiOsKiO) 

i% 


CSlf& = ioo% 


'b.fi- (Storage of Cement) 

Pio»iv "^rsnf Pioo<i R^ii®Ci"il<i srt^ *1^ ?lNc.'o 

- ’Snlailu 'Bm^l^fi|R>C'5l|c< ^O'S I 

- %55te t(^ I 

Pic»)cv<i w ’iK?r ^n%?r i ortk ooo TjiBr irw® ^ i 

“ wFlR*i 'OnNerl's '^5C?r ■aHc'o i 
<i4l<p|c«n 'O'wfsiw^s <p«c'» I 

- ZINC'S I 

l^G»)C^fl *rt*IT*ltPf fea ^ (?R ^Tp "5^ s|?t^'5Pa 

<i’)*l I 

- vsDO'»|?i io ^'bIo Pic^i^ ^HT *ilw ^ I 

'*n1»r Galore'S 1»IG>(^ <)NC^ I 












Wt® 


” PlwnJ ^iHcvs I 

- "11^0*151 »(lt^ &«ilDt«ni ^RR'o ©tlil’ft hint's file's '*IIC’i 

^wn Pic>(^ *1^ ^<il I 


'SfllA Picaiv *l3)^l (Filed Test of Cement) s 

'Q*t1'®*t *lll>l^ *tft^ Rcd OT'SRft ^c«nl:“ 

- ^ 1%^ ^ to ^ 15(cs(^ wsf ^ tm « csftsitm 

V3|^v^\s ^ \5t5SIt PlC^I^ I 

- (<|^ llH "Hlist's »((il Pn.*<^ f^C.®l <|R ^R?Tt <lliJ, 'ot^ 'oi(.«ll Plt*)^ I 

- c£l^ PlC»)^ ^Ic'o RtiJ *rtf^ *151 (.*1 '*1 *105151 ^*0^ <|Pt *1^ ^ '©W 

^ ^5tc*lt Pl(.»iv I 

<£i^'5^ to^ to ^ C5^ "^5^ *(fw 1^ ^ ^ 

^ *lBr, ^ Pi 0*1 V I 

Pic*ic^5i *1^ (Properites of Cement) : 

Pl0*10^5| 'a|»li'a*| *Wpr^C»rt: 

^ I *1lPo*l|'8f»i (Hydration) 

I '8f*i|'5^i^vs| (Setting of Cement) 

« I *j^'o| (Fineness of Cement) 

8 I Pi^'®'»l (Sotmdness of Cement) 

(f I "“if^ (Strength of Cement) 

to*r: 

i. *tltot®R (Hydration of Cement) : »tt% sto 

I^|io*5ll^ PlC*10^5| ^lPio*l|et*1 I 

Pl«t^5| ^fsrfgw^t (Setting of Cement) : Pl«t^5| C*l^ WT 
'a|^?J,|5l ’iQ^'O'1 '^ill0S» Bf*||‘iJ«i'%\s| '^art'^ I 
vs. (Fineness of Cement) : toc^ I 

^Wlt (RtsfPR ^ ^ I toi:^ JisHv*! tts (Rpt ^ 

CtnfSFSWf w »I^Btvs<i Pi0*l0^5l ■*!% ^ I 

8. PltV|t^5l ^SRstor Rt (Soundness of Cement) : to^ vilRRlR 

RjlR C«tt5T 'SlRViH ^ Rfrt^ Rtl to (R Plt>lt^5) ^fttoRR W 
(«r^ CR RR® Pl 0 *l^ 5=T, RTt’1o*^Pl5ll (MgO) vflRt «l»hPl5ll*l *ll«10«p'5 'oi'^Rlil ^5R^ 
I ^5twR cwm ^smpsR •rm I TO ^ rp» RtcR i toc^ 
«p|i>l*l|o «1 *tllR 0*l|'8t^5l ‘flRRl<attoRCRRlRtRWR)QRt^rtR*lJ^ I 


(<8W*r e *131)-^ G3l^ 










1^-i 


^^8 



<t. Pi(.»<(.'“ if^ (Strenght of Cement) : Pw^w P^hi ^plcet ^5?It 

^ ^ I P^H ^ItBt W‘‘j®1l ^ ^1 ^ I ^ ^?[(3FCB^ '*|P’^ 

PWC^^J *tf^ Rwfb'i ^ I 'SPHT ^ ^s?f3F^ ■*!% W (^) Pwt^<l 

'sm liltocS? P2t??m ^ (^) 'iltocB? I 

2tc?ilefc*i Pc»jc^u ^ -pf^f -*11^ (Compressive strenght) I 




‘ —I—t. 

e|^: 

i. Pc»|5 

Pt^c^ii ^’IKH^Po c^ I 
'll. Pt»i5(,s» 5»'o (pipe's ^<il '^? C*K I 

8. ^pa( Pw^ ^V9 2|^|l] 'Q 
(t. Pc^vZ'oP ^ijli> 'Q^^? 

'!». '^k«iiwt Pt»i^ i^^<p|ohh CTsT^inr 


i. Pcai^w ^ I 

Pcaic^o ^*lt*Tp ^ ^plcew P^«t ■*it« I 

O. pPI^ ^'Spo 'a||c®l|D*l| I 

8. Pn3it^«)^i?rr^kfwr^srtwt^ 


(t. Pt*i^ 

'!». "STfll^ Po»IC,v<l ^'»|(.^ <ll&l^ '?51W, 'a|l(.*lll>'ll ^ I 


PwC^<I I 













^ (Bond in Brick) 


^ 5 (^et ^ ^ ^Q (Closer) 

(Mortar) ^^<p|(.<i '4i(.<p<i ^ '®w 'aw <4»i*i'»l(.<i ^if^w '^, <ilc'® ^ ^ 

'aiRWi (Continoixs) ’*11^ C®ft^ (Vertical Joint) ^ 

Rwn <p|t'8t (Bond) •TtW ^RB'© I ^«il *llll, ^rW Rwn 

Pi?i>ilR»<p c^t^ OTTiRr (.<pI*H(.<pr w I 

'll«tk*lln R«»)hPl : 

RjiPiR^ Rws'C'iH fi|f^ RH^i'elw ^ i 

(^) 'a||<pR '8 'a(|?|'®»| ^5^ ^ I + ^Pt«Tl^ 'StWC.Bn 

^8o 1^ = (^xii(? 1^ + io 1^) wr I 

('ST) i£!^ I 

(5t) '5f?5rj^ ^*(®Tt ^ (Brick Bat) <p< 1 (.'o ^w I 

(^) ^*ii3idwi5 'sft^ w i 

(«) 'ilelURwU C^ (SJBtC^ (?I^ iii^K C^SblWd (?I^ ®rl|5T ^ Clf^ c^ 
I 

4Het sltiilet^iivil s 

Pi**)PlR^ Slwlstw W W ^ :- 

(^) <p|J)l(.»(R "ll^ 4^?,^Ri <p<i(.'s I 
('*!) ’^fl^ csft^ <P5i(.'® I 

(^t) (?Brt^ 'Q'8tl(.<P '^^lai'oR 'MSl? <P<1(.'® I 

(^) 2|teT*f ^^5^ I 

(®) ^l<i'~dR<p '^?iPfl’t ^ <p<i(,'s I 

(^) <ilv»i(.'» <p<ic.'® I 

*1A 5W11 tc|PlR»i)h (Classification Of Bond) : 

'Q (,»lt^ ^ dl'Sl?! ^(.051 <p|(,®t ^C23RR»13H : 

(^) ^ (English bond) 

('^t) (.«pR“t (Flemish bond) 

(’t) (.'^al>R W (Stretcher) 

(^) CRvsIn W (Header bond) 

(®) wR 5?.W (Raking bond) 

(i) (Herring bone bond) 










(^) T5t?rrC’tt*Tt®T ^ (Diagonal bond) 

(■ 5 ) "Sty (Dutch bond) 

(?) (Zig-Zag bond) 

(W) ■3Pr ^ (EngUsb Cross bond) 

(^) ^ (Facing bond) 

(lip) »tt^'^'Qirt5T^(Grden Wall bond) 

(i) 'S?rK (English Garden Wall bond) 

('5,) CiSpR“f ’tUi^ 'S?rt®T (Flemish Garden Wall bond) 

(5) Pi«i«|'Si ^ (Silver lock bond) 

S.'S W l«Rtl c<pH»i 

<<10511 DU 5C.'05| S 

(^) (English Bond) : 

C?f C?®t Rtfl ’llS's ^SplH I ^^Ic'o 

C?j5tC^ ^^|■^ C^pf C^oj5l ^51^ i"?, '6?r, « <f5f 8<f '6 

w? I (?fftC orn'S I 'sitfii3Mwis 

^ W? I ^^i3NWi3 (SJBBl (?|stl?f ^ 

c®ftt^'^ i£(^ eil^CV I 'SIHid (,^«|W5l ^C5?r OSflt^'^ 

^ ^ CWU CTO easiest? w CTO3? ^ ^ 0*TO TO© 

?ir I sji?r 71^ ^ipic'STR ^#pfI ^ c*i?*T ^ ^ '2®f% 

c^5^ ciiilwd dRwd *lciif^ dJd^H ?C5r (.iiilc«id I 



Yvo^uMl^baJf-bcIcfcB GufrUali t^ad. 

S.i : 

PltJI C^H*l '0|d*l'l*1 dtw d*l6j 5»5|| :- 

- Csl*l®tH c^®H Cd»t^'oiH's'^’^dt I 

c*f? 2(1^ <|J®1® 'anR^H '*nt5t C®f1®?iCd^ I 









(35^ ettii^ ^'<ijt, c^JSbW c^lc^ ^c?i^ ■^Rj^URr ^ wit^-a 

W?l^, C<p|t4si C5t9 I 

- c^pbt ^jB^r I 

- ^ ^cB?r c^ f^fsft ^«\9r ciTfllt*w (i, brc^ 

io", ^.o", «o" »l|a|C*1 «1^1^ 

C^fl^ (^J5l?r (JNfRtW I 

- ^cB<f %sf|\5 ■5'e^ (i-.^-.'O-^cBif 

^ ^ « 

i<t”, ^(t", \a^" cw^) wear c^ c^rai^ »i|ait»iii 

C5JSl5CiT«ltRm,^15t^?R?l1^C^15RO^ I 


(’<r) (Flemish bond) : 

CT 41^ ^stC^ ^5Rt '0 »l4i«niN,»i ^11*11^1^ ROT, ^5tC^ liS|»Pi“l R® ROT I «|f^ (,5»|(i4fl 
®®1R *|RR^ wlCf^a ^|5|R^5 dSR Wtaj R1<PW I ^5S|OT R?RJR* RJRRIR ^Rf RlR ROT R5|o RHT 
RR I 


»!!» 

»■■■'»• 
1* ‘t t“" 

-tf^^ 1* *1 i' 'n 

-M^ »i i» », ,» »n- 

r 

= 

C 

; 

jj-i-n* *1I"- 

rr»»afmM 

L 

Hmhii 

•tor for f.4t touftti r 

^idhh 

'•oforixi tmtrmo 


Ooo>briek will dooble fleobb bood. 


cn 

T fl ,, ,,,A 

iWtW 




^tom for 2 ,s, f courses 0ton for. f.S.S COt^it* 

Ooe-and*a-biUH>(k:ks doub]« fl.-raleb bond. 




fmn-: 


P*tn for /,4,£ coorstt 


-tii 

n 



-I- 

.j 

Ftoofon^SA covrm 


Twebridu doable flciDieb bond. 

‘tA 5 (iS’PiHR® 


^ R«bR 'ROTIl{»Ht s 

• >.«■ ^CBR Rt 'SWlP^ CRRiOTR C^OT R^, (ipfs)**! ROTR C5CR 

I 

• ^?j^Rt® C5OT iapl^*t R^ Rt (Facing) 'ail^4^ I 

• RCSR C5CR Qpf^ R« Rt I ^ RJl^ RJRR.IW<1 R^ 'Stl^R'S* 
fRTO RRROT OTf%R*l*ItR fifCBtRfRRR I 









• ^ w ^ ^ 'snnl^ fi|i?rm I 'ai*i'6i-s)wU c^ii:^ 

^n^PT "oiht® '3 ''ih^H'ol Pio'® ^ i 


(*0 u^bIh (Stretcher Bond) : 

OT ^tWl Srt^ WPf WH C§5l?I ^ ®iw> L'^Dlfl ^t*1 I tUllt^d PttT ^ 

^ I c^«iiiiai ^ ^ iW (ff" ^ i\.<t ctI^ OTtilwd c^ ^ 

I «Pr I t4tiiw«i c^ ^ w 

^ I 



fSai *l.'S 

(<7) ()^»|fl (Header Bond) : 

CT a^I^ '®W t^vsln ^ '»k'S> I 

'a«l'!?l'0(ll^ ^pir I ^RK ^'ovj^lRPl^ (io" ^ OTfsr, ^) (,*!«h 

(.n*ih ^Piic.'o ^ ^s?rt ^ I 'sil'jl’aill^ (Transverse Load) 
HMj l^iwi Tfi^-tfl RJStiT ^ I 



i.a. e -onjiHt 
ii} «in 

tl£ADCN KhSU 


fSai *\.8 


(Q) (Herring Bone Bond) : 

ctPT ■PWgr (tpF) yt«il(Wi CTCii «t|^ PICTi ?lt5Br (RPtVil (Sl^ C^ ^ I 

0^ aw 'B'Sil Rw 84 “ Wl*t -^-a M^Fst® i[M«i 5»sl 












(^) (Diagonal Bond) i 

^ ^ (^) oin\tf>\< ctctt CTl®r!J?r ^ 

«|1^ c^liB *lwi^ *ra c^wf ^ ^ I c«p1^ 

^ ^»ilw1<i ^ 'ai'oj'all»i ^B«M WW <i»ilc*il ^ I ^1^ 



C4:inblna't]on Ruf^nirg 8oxrd Bosketv'^avtf 8 Conblnottoo Stack/ 

BoooC/Boskrtwrovt RurvMno Bood 


1Baf aRtRTOSit 












































































i'bo 




fi|(.?ll'8t^?l'a| 

8. C^S&ln S'© S*1(.'0 ^ ? 

(t, t^vslil ^ ^auvs ^ 

'b. ^«!f»t*f ^ <l^t« ■^'^[^? 

S. Gspiai-i ^ «q»H'0 ^ ? 

V. 

^^. «»l«l’Hh ^ C^T^ <i3<i^'o I 
«|^ : 

i. W fi|^ 'Q ^ ■#? ^tt®f s|«(l'Br^?)'©l 

CTsH fipPl^ ^ 

>^. ffeipi^ ^I?!Sit "ift^ 1’ll’slpn '^1^ ^ t-vH*! ^3 r*W 

«. fbcfl*14. capl^H W^Q I 

8. C^Fl<i'Q (S®1^r'^^^fS!ai^'5f^a i£|^*t%5S^f5at^5(^^ I 

<t. c^ ^ iii? >iR^ fBaf ^51^ ^ I <ifal?i C5jti c^ ^ 

^iTTC’fHtsT ^ •il'??. *|Rd?i| tBig I 

H. ^cBg ^l(.*8t ^<f®p*f ^ (£(g (apPi't ^c'sti i 














^<01? : V 

'spW (Mortar) 


(?rsR- Pl(.>ic.^<l '^tf% ^1^ PiPl(.« «1 QPi' 9 »l^c<ll(.’t (?I 

•1?R ^ ^'®R <p<il '®I(.<P ^P*MT (Mortar) <i(.«i I 

V.i "spl^rfir (Functions of Mortar) : 

I >H*1l ^*c?r- 

(^) ^ ^ csft^ 'sioi<io«p '*1^ I 

(’^t) ^ ^ c^H ^sprsn®! ^l<pc«i '5r*i®rt ^si^ Rmc*i ^R]ir®T i 

(’t) 'ail'a^l, ^'®)lPt <p|(.'8t 'SPW <P<ll ^ I 

(^) Wtllcein >I^H'®I 'Q c^*n^ I 

(«) (.n?ihc<p '*1^ 'Q >i'8ft.'® I 

(5) (viod) <Mn ^ 

(^) cHtiiwd ^ w '^-(?Ft^ «irn:^, i c4tiHt<(» 'q m 

<PW I 

b'.'^ : 

(Classification of Mortar) : 

(^) 5^ '5P*MT (Lime Mortar) : ^ 5^, '^Tf% 'Q *flf^ I 

(’*i) Pi(.»(^ W**HI (Cement Mortar) : Pi(.»iv, '^Tt% 'Q I 

(^t) 'spleTf (Surki Mortar) : ^ 'Q ^iRu ’IIS's | 

(^) 'SPW (Mud Mortar) : 'siRt^ 'Sflf^ '6 I 


'spl’TRi 'BHIhH 'Q 'ai'i’il's (Ingredients of mortar and its proportions) : 

'8 1^ ^ <j<^idwwid i 'o^<5< 

1%C5J^ ^rBf^ <^l^ci!jlPi<t> 511^ ^ I %*ri^ 's 

^Pket^i ^<1? "spHRi I 'SP'Ktn 55 ? 'Q ^ 

i 8'J»<#5 I <^V||W WT 1^#f 

^ 2tff% 'spsplft ^P|5Tt?I 1%C5J^ ^<11^ 


'S)J1^ *11^*1(et«W 'Q *ra)-J»^ GSf^ 








^lOBM fii^R 

Rosjv-^IRrt 

^(^psnR^^’Ti^ 

(^) »<ll!>n 'sHR's'i ^«j'a (,•'1'^, <l‘H'»l^, ^TRIil, (i|^n»o»)v ^'S>|R?1 Re's 
i'sr GJiR?r ^cB?r ^nw i 

^ go 

(N) ^rtR^ ^*iRv9t«i C5i^ ^sivoli?, muR, ^vsjiR^i ^*n? 

C5^Rs5tc5 i'sr ciiRii \(j5< «Met i 

^ S8 

(^) ^01% ^ ^i\\ R^IHn i'Sf G!tf^ ^jcB?r ^1^ 1 

^ 88 

(^) 'b RR^ 'SIten (Plaster) ^iRI n»lc'8t I 

^ 88 

(«) (Jf?ltl?ra ^5k5fC»l? *tC?l^ (Pointing) 1 

i g;^ 

(■5) nhlo-w Rc® Rw (."It'S"! ’tw i"*! g3R^ 1 

i 8^ 

(5) R(.**R ^RRRc's iiHlc»in Re'S RW (.»i(.'»®i cjiR^ ^clJn 

1 

^ 88 


^tb 


b'.'O "spW t'oRn : Pic^^ 'SI*|5IT 2|f3F5lT (Preparation of Cement) ’SPW 


(^) fiN^ *1% : 'Q CSir^r tH^WtSRT ^ ^ 

^ I fit«?tcsr i>i*iRw -bm ^ 1^%?r ^ %sj^ i>W ^ i C¥Pt1®r c^ 

Rw SpiiciJ *ilPi>CiJ ^c*il RcK ^'»R ^<ll ^ I RHIwI •»i»m •T*P zinc's C«I*1 P|G»(^ C^|’<|t'Q 
'ail^lw I ^iPi '9 Pic»iv R(.*i <(lt^ I 

(^) 1^ : Wfi ^ fifi3ft®f% *1# tl?rR ^ ’fiR 

1^3^ fH^ (pm\ ^ I ^’rtiTR«i?iT *11^ ^-cm 

11^ ^ 

’flf^ «^PTt 1^l33c®l? 'sft^NtR c^spfH %5r 'si^^ -^1^ 'Nl cupt 

Re'S I ^ftR i>H|5i '^pri UNO'S ^ c.<i*t •tiR c**lc^ ’iRcii ^*iRc?i ^ R<p 

R0« *{1 <||?I I 'Sllo's 'ailo'3 ^O'S?! ^RrRT RcR 0<PRH ^ Roil ’It'S?! R'S5I ^PJt 

^ *rtte c?F®rc® ■^^r ^ RsN *nR (?w i <4^ RsK 

"sitc^ ^Ri.« Rc® Rc® ’k'O‘9 *iiR y«p(.*il RclH R^ cuc^'^rtc^ i ^kpciI 

*rtR C’tNoH^i ®t*ij c^'sIm R»u;'*pH R*i 1 Rfl C^ICN Re'S i 

(«t) <1tfi?I : S|«'S^'S Rz}^*^ ‘^1’^ *ltR CTT’t ^C<r ^fRlRT V'O SRicil 

*itto fiti?im% Rn?i^ "sp^ ^ ^ IR^ ’r<tor ^ R^ *t^ 

^ ■^, 's|^c*i ’ti'q'cil RjS't Rw ^ ^ cuc^ ctf<nrt (?fl^«t^ «ttR-05Bft Rjiiiei? 












i'JsO 


C^W®f ^ c,«i*ii>l<i ^i^liivslii ^5l1^ C^ ^-'0 Sp5(.?i *llp5(.?j slciilet^?! 

Picf*r ^1 ^ I tfl •Ww Rc“K *1**? w*i ’jc.'o^i *111^ 

^c«il 1^j!(®t tror c*l1wf c«i>hi^o^ ’rf®c?r ^'*rl^ i c’tw *n1^ ^rW ^c*ii 
c5c^'5C9r^rtc^ i Pi(.»)v'5i»|5tt'2^'^ i 


^P*l*Tf (Mortar) ^®1C'® ^ ^'9l|?i? 

^ *)^N ^'® 2|^l<i 'fl ^ 

'8. "srSlil '^lf% (.«P»i? 

8. "srSt^ •Tfsi I 

(t. 'ai^il'® I 

'll. 5^ "SP^ (Lime Mortar) '^? 

c.^l^lT?r 

V. ^uiw 'aiYil's w? 

J>. vi'ff'lil >l>lil '4|^«1^W<I 2|C?llet^?l 

^ivs^v®! 'o|^»m»i ■Jit ^<i(."i '3(^R<f ^C's 

i^oai^ >l“l"1l?l Plc^nJ 'Q ^iPm C^Pi ^ite( ^'®? 

^ "STt^rPl ^■IC's ^ 'Q ^ ^ <^R?, isjtHI ^<1? 

«. V|lJiM<l R«lR's wlc*ntwt I 










(Concrete) 


2|^ ^ Wf I f^t%^ c^ 

(c«Rrmt TFit^T ai%?f5 (^ JiiiuJQiiH (t^rcsi^ ^) lii^^ 

2|^ 1^2t*t c^«c ^<faFc5 '5^ 11^2t*l1^ %f|^ 

1>H1^ ^ <I)<)<^IU ^ ^ I C^ '8 ^Fl^ 9(^, C^ 

<il^l?il^<p RQi»?)l ’'iw ^ I ^iPi^i 'o(M(.«i sfaiiu ^h»i<p|fl ^^lil(.*i<i <iMI?)Pi<p RQi>?)l ^ni5 

'8t>(|w ^ho'S <S?F <PW I 

TFi^ ai^5f5 ^»rtwH«c«Tf c^pf "sfk^ ■^ 5 ^ 1 

^h*i<p|fl ^^tWR ®flt^ ^TPTR ^ '8t>il^<qm»i<p|^ ^^RR, ^»i'3 ^^R'©(.®il(.<p ai'^sfsj^ 

<pw 'stl^ofi ’•1^, Pil^g ai^?, Piww ^rfl»i ’INCir <p(,<i i 

c^spf i£i^9f5 ^♦TRFr ^TMc?Ri 5^5?rr ^ aik'o'i^ <i3<i^'® ^ts^%r 1 

'^ffSTt^ C®C5f C*l1n ^'oR <PW ^fM(.<l<l 5 <P<iR R<P?I Ro'^io^l <P5ll SB'S I 

«pR*i *fWt?RI 'Qi^ ^ <ilPi <i3<i^R <p<iI ^ i 

Wfis %FWlft ^*rRR I^JTTC^ f^ksi^ 5R ^ I <l^wlw StWlU^IWlD ^<1R1R 

R,C^(.^ (.<p^«l>3|(i) Pl(,>(^^ ^3 ^rI<i ^<iI ^ I 

JF.i ^Q|»CtfH 'a(^HI'® : 

^?][3FC5^ ^<ttTfR5l^, W:- 1^n?l^, C^ 'i|%’f5, liltot 'Q <Tt% 

^ fi|(.«l'SfiV|tV!>| ■»lt^»ft^ '8 ^t’^lft ^ ^ ^ I 'Q C^ 

^(.'o R(.<l OT, ‘fl^(.’l(.i5<i 1%^ *Fl<Fl WR^ ^l(,<P ^ «pIr*i 
RR ■?Fl^ C«^ (R ^■^'©51 WR’tt ^ "^Fl^ 

a|^«f5 ^liRlT'^ 'SC^ RR I 

^I^RRR ’•If^ sK.Hl'St^ll^R 1^ R51R RS?faFC5R ^RIRRRM fRf%^ 1^ RRf 

RR I RR>j| RS^QfoJh ^RtWRWTt lR2k®R (7r8Rt RJRt: 

«p|c,«t<i RlR Pio»(^, RIIr ^8 CRRT/RMR^ 1R2II*R 


• 1^f%R Pl(.>l^ . i8'08'b 

• ^?|a^ . >888V 

• 'TR, 1^, R5r1r, Pi(.v«i ^'©3|R ^RR 1^ 

• RRW, CRRkR RRR*^0 RJRRR W RR i 8 ^ 8 8 

• ^fR fR.tR <Fl'St, CRRkR RRR*^9 RRR^f5 

RJRRR'^RR i8i8(?80 

• 1%*R ’•it^R’RR 'SfR fR.lR RRW i 8 i 8 ^ 












(Ingredients of concrete) : 

(^) c<pK^ csjf^t ‘tHI' 51 (Coarse Aggregate), C^ttUt ^ I 

(’Sf) *p|^*i ?T thN (Fine Aggregate) tptt, ?tf®i ^ I 

(’t) '5fsifB?lt*H^*tlt (Binding Materials), ^I 

(^) *lt^ (Water), *11% *tl1^ I 

(®) (Admixtures), ^l?1^ I 

(^) t»)|o| nhN (Coarse Aggregate) 

(?I •51^ (Filler) Rc»iw W '5^, 1 CT 

*lWft^'^Jl^ (8.‘\<f1%) '»l(.'mc<p I (t 1%. 

(to 1%. ^ ^ ’im, <m^ 

^ I '®il<i.1%.1% ^It.'st (t RR. c^lc^ RR 'aiMo^m wl*i ^1 ^ 1 

rfFTf «t%m, 'isiH ■*f^ 'Q ^r«?IW ^ln^swo wt ^ I 

(.’ll'ii^ln *thl I 

(''f) ^ WKHi (Fine Aggregate) 

OT ■’1^ *t*ttC^ ^Jl^ (8.<\(i-1%.) (SlC^ C^, ^©tW^ ^*1^ I ■5(t*(1^«|^: 

^1t%, HNw?! 'Otgt, •^'sR* ^'ojlR «p|^*i I «pR*i if|^*f& 'ol'^ 

CB^, 'G 'ajHisHi 1 ^.l^r.l^ %S5T ^ ^*hFr 

CsjfBT ^Il% <ij^^|<i ^ I ^srfrK «p?,Qi»w« ^ ^IT*0^ '^lf% (itRP,itR = i.(f) (tl"^ 

CsltBl"^^ Ric«i'5^1% (itr^.itl'sr = '^.'b) I 

i£lt^«fB '^t!^iFcB?r 'a(l?i'!>'i <l^l?l, o^l*nii*t <ihl«iR^ RIia»?il«i ^rt?^ c^ 1 

(*f) wHInll (Binding Materials) 

*w<«i?rt^^ TSfsr%^ ^ -“l^, 'q 
R wo *INc?r *lR*ns 1 ^^1 vl^*i ‘ti^C’icu<i *(l(.^ 1 

*tt<[ 'srtCTt ^ I ^jir5R?iH R,G»it<i 

^ I ^Icet ■’TWI^ C*I|1 j“1j1'» 1 

(t) *llf^ (Water) 

-^stm *rt% ^3Rm=1 ^*tR% I »I>ISVWI ^siSN *11% 

'a|Ill's(.*!<) '^*1? I '^<j3RiB ctf *rif^ "^^T, ^ *lR*t>lll a||i£i|RvsR'a» 

bssT '6 ^ ^ 1^snwT ^1% ’tm^, -^pf^ *twi<^ ^ 

I ^*1 Inn's)w *rt%r *ft%*?^FCB^ ntn^ln n^nl ^ 1 ^(l^.t^.1^ •mni'o* *rif^ njnn>ln n>nl 

RRnt 1 

(«) (Admixtures) 

w *t*TlwR ^tcsstM, ^Ivbi'sit^ witSm 'a ^ ^nl^ 









^ I tw ^srR^r^ Pm^ 'spsc^ i.(?% ^^jMf^iiiin 

cspl<il^«» (CaCl2) ‘ilJtW-f^sil'Si Rc^K.'q I 

Cdt^f^'»M (Classification of Concrete) : 

^•ivo : fi|^|<l, : 

(^) C?R ^13]^ ^ ^rt*1l5l*t (Mass or plain concrete) 

(^) Pi(.*<^ ^?j3F& ^ ^?If3P& (Reinforced cement concrete or R,C,C) 

C?I*T 'oihl<i 'oNI 

(>) (Lime Concrete) 

('^)Pig*^' 5 (Cement onctrete) 


(^) CtR (Mass or Plain Concrete) : 

%si^ <£(M5, tFl^ i£rgtC5)& i£f^ ^11% CT ^ 

'»lc^ ^ CtR "^tR^S ^c®i I etl'®l?i ’Bt*! »i^*i ^^'s| mR | 

(i)*il^»i (Lime Concrete) 

^'SiR ^ ^iR, C^TRT *1 RH»ig'®I *I1R Ctf ^'oR Nslw 

I ^ ^IWHW Rta Pus I fiRCSf 

RT ^ 'olwl'olw 1^%?r W RW cm ^ \ ^ <A ^RspTt 1^2fr^ 

^iR^'src^ ’flR RRg?i (iRsf& I 

RT*J1W 1^ ^ i ^ Rlt=T '^Rf^ 

5^, ^'tlR ^ ^iR 'Q C^HTTR RG6^ '^.o'^o*! I 

*rl^ ^tRpS = ^ + ^'siR ^ ^iR + c*ft?it + *nR i 

('^Rg*)^ (Cement contrete) : 

%5|R, ■^, cm ^ ’lIN*! 'srost niR (?r ^tRpB ^ - 5 ^, 

Rcsi^ ^ I ^ Rcsj^ ^y?RHi5 Rrcsi^, ^ 'q cm^ 

■ 556 ^ i : « S'Jj I Rg^I^ ^y?R|^ 'J'oRg'® i 8 8 8 I 

%si^^s?ja]i5 = -Rcsi^ + ^ + c<IW/*IR?Jff& + *ITR I 


(*<f) 1%-^-Wt*f® Rcaiv >^]R|m> (Reinforced Cement Concrete or R.C.C) 

c^ ?T Pm «isH fi}f^ Rcsj^ (?\m w mm 1 
^^RfBc^ R-^-ctpPf® Rg>(^ ^kRi*^ r 1 ^it.G’PG'^ '4iH.Rr.Rr ^g*i i ^^Ig'® Rg>i^ ^IR 'Q c*IHH 
^8^, 5^8 0^ ^8'^88 ii|^ '8 G^n*1 (Tension and Shear) <?HC« 'a||<pH '8 

■HR*)Ig‘H '^l^.'tPr.iTB (M.S.Rod) <i’<I1<i’<I'o|g^ RRg?i ^?Rh> i>HI^ <p<iI ^ I 
R-^-g<pI4« Rg»(v «p»R]»u = Rg»(v + ^iRr + c*tW/*fRH^ + G*ikH W + *ltR I 













• OT w*fl?r I 

• 'SJWf® I 

• Pic»)^ "Bt^f '»i^*i '*p»i'o| wPf I 

• ^^1 fijl^OSll*! '»P»|'Sl ^"*1^ •j'9* '8«n StWR ^C.’fl I 


• ^ I 

• (?rt^ <1® "^1^ ''ilt’fk'iJii eikl'Hi^ *iR?, ^?j[^ <p|5)k»il '&5%® ^ 

^ni ^iT?r ^ I ^*0*f Pio»i^ 'Q ^ cs^i*i •»i^o'» ®rk?r ^ i 


5»^ci><i <rsf (Properties of Concrete) : 

c^Pl^ akfltw^ : 

(^) ■*!% (Strength) 

('»r) (Elasticity) 

(’r)^3RW5t (Fatigue) 

(^) (Durability) 

(®) '3|(,'!Jii)'o| (Impermeabilily) 

(5) 4ifi|*>|y>l (Workability) 

(^) 'a(i^wlR'»l (Fire Resistance) 

(®f) (Thermal Insulation) 

(^) a^FswlR'®! (Sound Insulation) 

^*rtiT^ (Production of Concrete) : 

^®|ptl?T 1?1^ l^’T : 

('»!) ■^tfapS 1^2|*1 (Mixing of Concrete) 

(^) 'Sthl'sm (Transportation of Concrete) 

(^) (Placing of Concrete) 

(«) ►j5)\»^i(Compaction of Concrete) 

(5) I^PipR (Fi ni s h ing of Concrete) 

(^) (Curing of Concrete) 

'Q®fPT ^ I «Pk'eM 'aiNk'M (?tC^ '3li?l'9C«1 "^IlfB^ 








^501® 



W I liRS ^ Pic^c^o 'ailil'SIW ^Srt'K *(C? i^"Xi^"Xi<?-'’ («0 C5lf^. X 

vso CTf^, x«v c>#.) "STtc^ ^ ^ “pp^” ^ I Eric'S ^ 

o.®<^ '5R f»|i5h '0||?ivsc«m "stH *IC? I 

("•T) 

%5i^ c^ to ojc^ ^rtotPRT ^'s to? 
to«t^ ^ I tot ^ ^ <^1^ ’'R^, ^ 'Q to^ 

1^ I '^1^ ’1'^R>C'9 t^5|®t ^ ^ ! 

(i) ^tot*t^: 

- 9 lc, 6 M ■'itl^ ^ 1 ^ 2 t«t I ^ ’jrat^ 1 tot 

^ i£|^ ^ »|a(?|»||c»f^ I '5«1*il^«1<p vSt^ C*tC® totWPI^ CBPT io% C^ 

>^*rt*t s 

■Sjwlet*! 'aiyilw PlWV <PxItf|HJ 'a|’<Rt ^ PlWV 'SPRt <M(.'o I 

'Sjt?)l®t^?i ai|®i|ailc®i<i R,(.^^ <^1^ ^IcD 1^25*t^os|?lM iiNc'® i 

^T«rM 

totBf% *ttot, ^ ppiiT to csrc^r ttfBto^toi^topr 

■^fSTR ^spT ^ I 'a|^<ll 3 ) «tPrt®to Plt^v <ilRw ■^jto 



PRliT »lkl(.<l) CTC*f W'llwl'S 


'ai?rm*r 

«ilc^ « toc^ ^ c^sRtPR >i^l?i's|ii (iR» to?t cstt^ toRt 

’IW ^Ito ’litto csp^ PR ^ « "SR^ tot liRsjt 71^ 

to^’l^'t^'^ I tot1ttrf5^R^‘iRswm*tmW^^Tto'55^ I 
















n. 


•rTft 





• «>. ‘ -«<■-5S^!-- <{> ' ic ' 4 ' 

*ll^(.*l) ^iPl-PlWC^O *1*1 “’('^ 1^j[®f 


8<*rK 

atc?it®i%r tlfB^R^ ’*11^ wl?mt?r "^nlifCir (rosn w to 

^ I vo^ sjtr’t toi?Tr ^ ^iRi?r ^’Ri ito 

I •^^fS '®w<i Sop's! vso c*iR liRr wPf ^iil^ 'sk'il I wlil(.*ni *iKk<ij isrssU^ 
(Sk^ sm ^ ^TNMST csplk® ^ I toll^ W UK 'Q to® 

to*r *ifl«t^ ^s^ ^ csHk^Tt? fik?rt®R c^ i tort^ <£(^ <3^ 

(5(t*fRr<fs : vso (?ri^.) C’tKW?'^ (.•nt'»«1 ^nc's ^ I 



c»IM/ CT»k^ 


(pr«rM 

liRl^ 8^ «Ik*f '2®1l I^J^C®!^ "SHW! 'a|ltiaih*lt^l C»IHI^I^ ’T®*fl1^-PlC»|S ^^pt^s 'a(tl»llw 
alBiief^?! *tl1^ cpc«i Re'S i (.<piiilc»i<i »iKk«u »ih«ik»i <i's 'siiaj'slIS »i««q ®C*1? <il^«ni (StC^ 
*^c*il * 11 ^^ CT^PT *^5 CBC^ 1 w *I 11 ^ l^ef^ 'esf& * 11 *# csptk® ■ 55 ^ 1 

tolto *111^tol ^5^ ^ I to?it 

S(t f^l^c5<l ^^*1, ^t*l*T, 'Q R*PlPk 5^'¥l'® C“N *WIC® I 



*ii1%i'3ol® *#*t (sw «*ia()-sii>r elf^ 



















(0 

t^t^c?re csif^1^23*t*Tl«®Fi^ i <ii »i'qiI«(.'o RnjPiR^ Pi?it»( '>ifS<p 1^23®f *11^^ :- 

• ^sWW *n?®t ’fai'sl, *11% ^ I arf^ ‘qjltD'Si 

'Q I 

• wu fi}i3it®f%i •tll^r ^.a-% *tt1% ^tcsr ^ cviMic's ^ i 

<i1f^%ir Ril^cii %?r >j|*ilnl*i c?n5'^^5lw?r ’ttc?r (?TC*t«l1^sc^'*Tf i 

• 1^ ^Ttc5 wMiwH fitium, ^ *tf^ c«imT ^ 

wtcsf%?r'’TW'5iw^^^# ‘^Rwi'i f^ I 

• <)»«4‘^N CTi^n?Tt? ^ fin3it®f% %si^ ta ^ ^ ^ ^- 

lire® Svblw "iff I liRT’IIS^ 

^Itf^isresf I■’R <p|et^(.’Uhlwl <|»«|C'® I 

• ®it«ii®it^ C5inn?mr ^ cti» ^ i *imim 

^Rpsitf^ '4idi*ii§) fitnr ^ cviinit® ^ I <iw» wf w ^fi'-'so 
^Sfsf c’q|nlc*il R,C'>iw ^ncvs '5jC^ % *rt1^ l>1®rt? *1? C^lC^ I 

• (SHIWI C*tW '5ll»!WR ■*1^, ’l1^Ci(T*l^ ig <lf|^ ■^’fUr uHci® "^iC^ I 

• fijRiler^?! Slump test -ijlcixi *fl1^ ^I'ttlc'a, ■«(«(|cv» ^ 15^ ?NC® I f^2f*f 

c“tw ^re?r ^itf^ t»i“ilc*il •w i 

• lil^H Rut®! <I'S ®n5t®l% ^Ic®? O'® I 

(«t) : 

^^RTs? w® l^«ra ^ cfm ^piim ^ 

I <i*1g6m <3 ®R^re®C? 1^1^ <1^if®C® '^1aF5 itHI®<i '5^ i 2t1^ 

Ptc?i <p®I^ ?t 'srWJCSf ■^»?Ii^i5 3^1*1 l®<i I ®lHt? <p|Ge( "'J-’^W^TTHt ?T 51^ 

^K^® ^ I PijiPiR® R^?)®csrt Rg“1^'o|g^ c*t?i1*r ^iNg® :” 

• ^iGBf ^Hi® ^G® ^G^ I 

• t^2t*t 8|f3F?lt C*l^ '^)fl?rl?I ^TW ^iW 's^HI'a^i ^sg® ^g^ I 

• (?\m^ iii>iH®iM tow w® ^ ^ ^ ■^rm tot ton sm am irwm 

to«t tllHl'SJ^I W ^ I 

(^) <pijii|»w'^w : 

^ i£R# Bit® tor I ^5Wr?r?r "sitwit ^ i 

«pa)®i(lG‘^ '5[W '^rfW 'SrHt'm ®I^N»|ilG*j|<l 2|^® 'a|l<p|51 'Q 'Oll^l® *iT'Q?lt ■'IB^ I 

"^^•I^Ig®! RjjPiR® R^?|BG®1| Rg^<)®IG^ ®T*P <rWt !” 


















• 1^, ^ "*111^ WQiTti^ RRc« 

^ilc®'5i11^4»«iJi4*cB^ <1# c“lW^5?ic®^*ttBr c?tc^ ^ C5l?il^®'=it ’Heir i 

• ^It’sr 'sw ■s^M*i I *ll*ll<*1 <.«il^l '^?j3Ri& i^-vso 

c-^iR 9C1I ^Ic®? vso-8<t (.'’iPi 'aw ^c's I 

• i^hl'a-s, tll'o^qi 'S PpRPtt?R,'’1^'^^SR*n^ I^wcnJo sTWfw'BfS(f& 

^*(1^ sttir 8<^ PiRc^<i ^iPtr c“f^ ^<ic'® i 

• c^ i 1^ <£in c#r t^oilwi ^ I w\f^ ^ « 

^1*1^1 '^iMI'il w 1^ ■'5^ ^KliiHJ ^ I 

• ^1'o*iI 'a&ti ^?Iiii»l5 'S|,H"I I 

• ■^stW '©IwNM I 

• ■^<[aFf& 'SHT -slle^faifa^ll fifl^ «|(.?(|'8tC*l'Sl ^pHl?r (^ ^tt^ lifSt C*H 

• 's^M'i 'S I 



?s?J(il*'I» nH«i isi'olw •!« ^iJSfIj ^•*R •iJ'SlW 


(») ^ft^: 

^ ^ T^flwI ^ ^*UW -^laFCB^ f«®Wil ^ 

I ■“tf^il^ <p^'5 '^51% ^5^ ioo% ^ ^5|f% wit I (^Wfw wf& 

T|flwT c^ ^ I WT 'Q ■^ift ■5;?r I ^ 

«"silS^ I 

(i) ijftWT 

('^) C>lPlW ‘^^'0^*1 

(i) ^It'S •jll'o^l 

^ ^ ^'src'^'Si ^stCBf ^tc® T^ftWT Wt I ii| ^ ^<t-^o C^lf^ 

iii<r c^ ^ I 'a(ci^ wh'slw^ «1^c?rB^ 

■qj-q^h Wf OT^llPT ‘jSl'SRi I ■5J^ %?r ^*l1?*r« 

Wt '^, '?I^: (Roding), ?Jtt^ (Raming) liR^UjlFH^ (Temping) I 

?1^ i'b 1^. qj|(.»w ^ ^ ^ 1^ '§1^ ^pCIT "STNlPr TfflWT 

I Rwl q»«1t^ 'G w?(lc«i<i q|1^''5R!C*f t£| «1'q»1« •qiq^vs^ ^iJ'qO'Si <^\ 













<011^ ■^<fai^, c^ ^ ^ te ^ i 'si# 

T>t*rl^ •^nl ^|c*8t lil "5^ I 


“Bjlf^^ *f^if^ CSIC^, C*I«CSI^ <£(^ ^ W ^ 'il 

<10T ^5(^ io (,-»i«pHgi« '^.'^(J RlJlw ^ ^pIwJ^i ^ f^ll^ Pll^cii 

T^ftw 'm ^ I ’fltm sm ^1^ ■^r®®r ®iMPTt ^ <^1^ 2itw ^ 

«P<IG'® *rtC5 I til ^'^li«C'» ^SkR|«g 5<1 ^’1R'8*| « "Sl^ «p<|G\» ^R«!|li6t*1<P I 



c^'»l1'?t'j51'o<n'm *isi% 

cuPlw nD'iH'i 

'»l^yiJ<i ctPSt to <n ^ I "W *<^n?i?r ^slisf 

csrfto^jtt^ w ^ « ^rsRT %tPTt "^nir I csrtoiT "^ntoT ^stoB? ^ito tor 

(Needle) 1^ ’<||vp|'o|t^ ^ ^I^1 ®Igs ^^fspcS^T ^IWT |jR»Gil ilNt'o ^ I 'oR(«sw<i liRS wr?f*lt?f G^Pi 

w ^ *m (3i?r ff-io c5ic^ *1? *1^ ^ Wf \ 

^cii «o-!»o otI^. Ttjsr Tjisr ^^g'® "5^ i 



0) 1¥^: 

T^flWr (?tw si:?it®f% (?nj5fsrt ^ to i sm\^ c^m^q ^ 

■^si^aF5 to ^s(m amt^ ■^sto cto» ^ i 's ^ ^ ^ W 

I 









i‘\'0 


■^stiiBf c^ OT <£R^ 1^ 2|cgm% ^erWiI w 

R(.“N Hf^p*)! ^1 'olw^ ^c.*i I i>*il« ^ 1^515<s ^*nc.'o ^<Jtfi»u(,<p *tlf^ 

’«rt'Q?ni?Tr'f^ i 

^5(W?, ^mr»=T, ^ '4|'SfW<l W 

Rf«j^v»|M 1^!^^ I *ttf^ 3 ^ ^^sjTf^ I -SHW « 

alDpi'S l^si^PTf <11^1^ 1"^, 'ail^llcn^ (?tC*f R»Sp^'^5rc® '«lt'6?||WlC4 I 

*11^ fi^w RRj:j C^TflUII ^w|: 

’flt^ car«f: 

• ’<n.<m «ili <i|'^ wlvs C'^c.'»(.»«.v *iH|ii^v!) i||f5 'S "sf^ ti|?r %*r »it'o| ^iP 

*(c?r csc^ *i'9il^c's I 

• •'flPc®^S|Pc?r: 

i£| '4|-<-<i|ilWl ^ w ■’P^ ’tite ^ "5^ I ^ 

1^, ^ ^ ’ift^ ^ ^?f3^ Wi’&i?, ps^, ’Tito ^5%?r 

• CSSff CBC^ esro^: 

in ^ 'Q '©?F^^ csBfT g^]# cw, ■^W?r ■^, %?r cbi^ 

TWt i£l^ 'sitc^ 'SfR^ <1lP p]i>c?i ^TK t'serkil ^ I w«il>i, t^, -'ilic^i'a 

R'sjlPr R>Spi;, <i»<it's <il I 

• all^p^i'a p>ptc?l : 

<£i 'sr«f te tD^ ^ ^ te «IT 1%%?r (pm\ ^ i n*!ms 

'^rnsf ti?iH ^ ^lilt^il w^lw *rtP t^W t<IC^ ^Hl/^ Pc?i ?,vbI(.«iI 
(?PR (^m <4 I cw-^ c*ni1»r, til^lwo ^'sjiP i 

^?rBr'■wj^ : 

• 'ai<q<p|i)lc»(l PPR^PRI C«Bft ^TtC^ I 

• R»Sp^^st^Bf *1tP <iml<l W I 

• siltiiiet^ii PPf^ i 

'BRfS ?WI? ®l? ^SfPTt 151^ »|-qCDC« ^P«ll'6t1'«p 'a|'q?^H "^iPlT ^Qccd^i 

^'Spu '^8 *1^1 ^ R»Sp^ 4l'St ^1 I 

■^?J3FCB? 'S|H g|\a|p\a <q»<i|<i (Factors Affecting the Properties Concrete) : 

^^ci><i ■*!%, "^ift, 'aic'su'sl i£|'^ W'»i»i's| pcj|« P?il^<ptS^I1ir ^sc?r I 

(^) C*lt?rl«T P»iJh (Grading if Aggregates) 








?iif^ 'SBi® 


^<18 


(^) (Moisture content of Aggregates) 

(^t) *111^-1^ICS|^ (Water cement Ratio) 

(^) ^lnlc*ni 'oi'i^l's (Proportioning fi>r the vareous ingrediebts of 

concrete) 

(®) (Methods of Mixing) 

(■ 5 ) (Curing of concrete) 

(^) ^f3RB?r (Other factors) 

(W) 'ai'ijh) R«tN«p 

(^) : 

(m\^ cm ^ 

c<tw I 'ail^Rxi c«tl?iT 'sPR Rcd'tc^K 'srPtrcsr ^ 1 

^l4l "^R'SPTt ■^®IT 1^0*1 ^1 I 

(^) 

(m\^ Rito ^ ^ I wv cm\ w ^ ^ 

atf® WT1 c^m I w 

(?«ii?ii«c5Tr ^ '4 ii?iv9-i ati?nw% ^ 1 wtif^ 

va(^v||vs CsrfBf'fRR C«I1?I1<I C5C?r 'ail«'oR‘P C#f^ I 


Sft.« *rtf^-15rcspcB^ 'a|*l*ll^ : 

'Q l^tcspS fi|c?r|T^ ^ I ■^?Jare5, ^ “•*t11^ IWJ" 

S(.*l I "HIR 'o|w (^"llu ^Plat I PPR: 

• Rjerlt'o ■'iI^Nj ^c.<i I 

• ^jifip^jNsl '8r>(|u ^hovs »il^l«)j '^C5 I 

^ttapd? ^ *fi% Wts < 11 % 

c5c?r ^ (a1% *tit^ ^ ^ ^ w 

(?«lc^ 'aihinl w OTC® I 

^ ■^inr ^ 1 ^ c^ «|1% 

^ l*iwt^ 1% W5^ ^ ^t?R5m ^ ^ 

1^*ncsn « ws t^*iu=iT -SR ’rrt^ 

o.(t(t ii|^ 0.80 I 

^rs?iK 

wciiw<i 'em 














^5|J1® <11^ 1^-i 




*lt% 0.8 (•tlt^-%5l^^*ft^ 0.8 

>01^ = (<^ X 0.8) = '^.o C^»f®f I 

^TRI?, o.(t(t ^iFT, 4i|^ W I^CSIC^ *tlt^ ^ (<^o X o.(t(t) C^»fW 

^ ^‘i.Ct C^ I *t1^-PlC»l^ ^tf3F^ «p-yjj|<p-j^ I 

Rw ^**iji^**R ^c®i 'ai^^ri^ I 

J».8 1^ ; 

^ ^ ^ 1^ i 

^^stfap^ ^sfiSc^ ^w?lT ^ atcsf^r W? '^m 

^seft'©'j?lt 'O'iU'HHU Rc|H t'sR ^G<l ^ ^^Ql»U t'oR ^<1G'8 ■'t^jil'al ^1 I '«|^ 

■51^® 1^ C#IPT 1^ (?r C^, ^ W ^ 'mus (3R1^ 

(£|^ ^5^^, « ■5^^ W*ft 1^ '^9^ I 

^ '?F^f«?n¥ "fNl W ’ift^ (31^ I 

w '®i^i'oif^«p<fi^i5■^*Ri?r%?r CTC®'^ I 
^ ^ilflwsfr^ 'il1«c?i W W^ I % (StC^ (3F^ 

■f^ CT%*M5T^ I ^^a|J5 «p<iGvs <(>^i5 

■^H*i^l<i '^*(M s><iG'o I ^<J<4 i»5 '^■Hg'hi ^ler 5 »«ig'o i (irc® 

•%?? ^s(\^ -^t^ I cWf 

«to ^ I ^3tw cjFtisj *11^ w T^f^wr 

^<l(.'0 I ^\sa)|G»1 '0|^GSUG5I1I ^KIg«IJ ^^Q|*Gtf<l *^^^<lG*l<r ^ ^<1GI> 'Q 

^^Gil "il^“ii^ S'^i’ilUG'l I 

7kI<^GU1| R»v5R|^ ; 

^^ssfapJir ^ wsrs ’®?f^<j< i ^ *i(S<)i^iw 

f^?l»l G»)G«t ^fSRT *l^'a ^R*B^ *ftf^ '<rt'Q?llG*ll 2|Ql»?|| tlPlGH G<IG'S ^G^ I ^*?f3FCB^ '’•rf^ 'Q 

<£f^ I ■55^^ ^ ^'^rniair, 

'ailfl'®! <iI«Ig»i<i I "^5^^ ■^^Gi><i '^iIg'oiij'sI, all^CilTft ‘il^'^lfl^ 

2R«^5tk5jTf^sc<f I T(t«ft?*n8 « C^ ^V R>SRi^'^I 

'S)*IJMJ P|?II>I4 : 

'ailG«ilB'» "^if^ '5F^«i?ft¥ »hiIg*iI<i '^PRT %rl?[ ■^Qi*g5ij ■*!% 

« ^ I "spRf :^tsn? *1? ^“SllWl I 

^?][(£i»g1J<i Ia*?il<i R^?(®g*iI t^l^l’S <p^'d?il^ i£l^ ^wlG'ik ^»iii^»il<i 



















Ia*iiin ^'©i5i ■»il5^'»its <iN(.'® '^il^lc'sn ^iic'8 ^ I i9?r 

t^tCSJ^-^pRT i 8 ^ I til IRS '=Tt ^<K.«1 W ^ lilR?. "^K^T 

^ WIRT ■sjtsff RlSstCSRT iflPT W 'Si%r '^FfBBT «IC?r ^ ^RSst 

\aic,»(^ ^(.*1 I 


^TI^^8|»^ : 

i. 

Piwv ^^iihJi^c^'Si "^TRI 

vs. Pic»(^ ^iftfi'C.'S^i ‘^nd'Si ^CSf*lT'#t^? 

8, Rs?f35^^5^fiRsRf'3 
<t. C*Rsj:^RT CsjfBT 

'!>. ^Ir*i RT >iHN ^(.i? 

*1. <q»icIi«i*Gw *f|f^ 'ai^nh 

V. HN C®K? 

s», Rssji4*ci><i ^ c?r»t? 

io. 

ti|T® Pls||« ^ '5^? 

H. ^1^fr(R.C.C)R5n:®ftiRmr? 

ivs, Rs<Iiq*ti> H 11^51 

is. s5(^*tn»R5rc®'#t'?^? 

^(t. 2|®f^ 

i'l. ^ *l'^)I«c's ^?I(fl»'i> f^2f*f Rs^t ■^? 

iv. ^Igvo ^?i'»|c^ ^ G^htS c."*pctfi ^1 

















«(*[: 

i. ^ '^mr ^ (?r«r atc^j^si^ 4 I<nPi ■’tsjw 

'aiiwlo'll ^ I 

'^, ^^IiiH> ^'S 2|^1^ 'Q ^ ^? ajC'®)^ al^lwn ^RJEf ’tfNS I PlC»l^ '^?J3|^ '8 ’Sfl^ 1^ 1^ 
■sfit^ afN%'^? 

O. Piwv ^s<f^ Piwv ^s<(SfG5« 'Q 'a|^'R»fl«C5lT C^ I 

W? 

<t. ^^ ■*1'^i«t'8 ^^Qi»U ^'HHI'ki Rc|“I 'slo'm '0(lG'nlD*il i 

'^y<faHiBir g^1Pi<p «wc^ ^ "^y '^<fap^ 2(*(K c^ c^ i^«l»iG<p<i 

<\. ■srsRf (^ c^1^^?r®c«ii «i’«p?t^'5^,''W^^'aiic*ii&ii'^ I 

V. i£ii5Ri'5f<f^^^^'jrN31 

Jft. ’frf^-l^C^I^ ^*1t'0 ^ a|®(«G'0 ^NNPi <P5I I 


■^-^«, tfifti wl® *tl^ («f<Pr«l^flir *iijr)-c»^ Gjpf 










(Inspection Pit or Chamber) 

io.i «|Cill'3t^{|«l : (i) ^ ^5r<K ^5^ wrf 

(^) ^5^mH 'Q ’ifNn 

^ I ^ i£| ^ «|<’(.*q’*p«f ^ ^ I 

ioA W?f (Inspection) ^ ^ ^■*1, ■JfT 1^ W C^ ^ 

®ll^(.*i51 (*1?I8, (.'5(^(.<Ph R'OjiPt) '^S,(.<||’1?((.«1 (.^<lll» 'q|<p|w ^ I 

io.vs Pic5^ ^rW?r : wss OTtwt ^ c’ttsT^ 

2tf% ioo ('Oo 0 a t^.) ^ ’Rr t'oi^ ^RiT SB'S I i£i^ <p(.'»p<i 

io ^ (^(? (7#.) tc5?r ta t%^5C?RT 

'Oil'® 1^1 Bo® ^ I c*i(.^B ^'sB ^ Bio>iB I Tfsi^ (.»i(.^S| Bio^itB^i BS 

R>Bf"R ^sc?r ^ I csrc^ ijK iflaii®iw "stwi^st ^Tt«TRr ^ ^ i 

•'IHN "UH ^’tsf sfl'® (Inlet end) (Outlet end) Bt*? I 

'o(|?i®|<p|«i ^ at^^sj^ ^1^ ^ (o.'b l^f^l?) ^ ’1'»l«i®| 

^ ^<i«(lw<i ^’Ri 1^ IC5^ ^ ^ i£i^ 

TJHI^ (TlKt^ T?t^ I ^’l^»RT m ’ftl?^ (TRIH Sb(>®|?J ^5^ W 

am ^ io (Tlf^. ■*3?P '6|Nf>lf>l ^ UMlt ^ (711^ 

^o^\Q9 <p^| I 

io.8 ® *1 Ri|»M *Riif^ : "SRRTWfl <^<1 ^PRl (?|ir^ ®f5|^ UH WTRl 1^?]^ 

C^Pft^’T i^lPr f^t*f, C’l'^TfW ^TRrRT®!^ ’SRprl 'o||S(,<p CtB^T ^'m *IMI<1 ^ I 

(TT WRl’llf^ ^*Rr 0^ ® ’T^t^WRf ^R55f 9fl^<>f >q ^SiPrf’t^CST 

'fl<pr5 (.i^^looh WTI 



PLAN 

f&2 0 













i. 1^ ^ t&'iN ^®ic'» ^ ^'^lii? 

'^. C5^1?r 

O. '^•IC*(^?’*I^ (.B'lloini C1?ll*1 R‘C»HI^'®R? 

8. c&'jN wn ^<il 

«-. CbMlW^I csrc^f^sc^^®!^? 

"b, ^»it'*1s»“H c.i»(lw5i S’iwij i>l^»il R»(.»ni 
*1. ci>'j|w<i 

i. C5^ C^WRf C^ ^»?T ■*Tt'Q? 











(Septic Tank) 


^(.«ii ’ilf^ OT?ri®r®f^ ^cB?r ^?f3RiB?r 'S'®R i ^^l?r csFi?r 

'Q ^ ^5n:®pfT %?r ^ \ ^ (c.c. slab) ^ i ^ 

**ll(.<p uHR“(.®iI^J< 1 i>l<p*il ^ »<jl*i(.Rh ^5^BT I (,ii<ih'Q(,«il(,<p'Q (.'o'®w Pi(,»iv ?rN5|?r <pc.'a 
I ’f1?r«fHl (StC^ %?f a||ti<|»% lilPT ’tc® I 

C’T’tl^'BjIW «H?||et^?|v!»|: 

'G ^rf^n '^i^rwu' c*n«fttsT Pi5(,5j«t <p<ii c^r^ftt^r < 1 !®®? PiSo^i'sif 

’ «T*ij ^ I 


'^ 5 ^ C*J^® ^51^ ’TtTT^ft^ '2®ft 

^1U?f I OT’tl^ sji:^ <l'0^ll^ ^ '©«f ^ i£l^ ei'(|p|(.<p 

Tj^ ^ m ^ ^ I WIT lii^iste 7rt^fi?u sim ^ <£i^ 

’ftl^ ^ OT’tto to ^ I OT’tfN ®®n?H5T ^iWT ^ stm 

’CT?! R(,<p Ul^ *2ll(,<p I RRjti ^rc?RI ^ ^ <P'®«f*i (?TR5 

^ ^R»il®f ^rtf^ uHl ^ 0 ^ ^l<i I 

'ail^ln '8(1^1^ s 

csf’tl^ 'sjT?!^ ^sr^sm ^ 1 'Sw, 

'Q®f I vs(.^ vS 'Q®T ^RTf ^ I OT’lIw<p StC^ '5RC5C?! ^ 

to?l «raT ^ I vs1^ <?t11?P I ’1#^ “StTSS^ ®5lt*l5l 

’til^ ^’W?r c#f I %T^i:^ «t€twT ^i^ i ^tit 1 (?n:^ sw^ 
c’T’il^ 1^ ^ iflii ’pT ’t^twr ^ i.cto ^sm\ iAo 

I OT^1tf<p ^BtTsJ^ ’8r*<l^'o •fil'st ® ^ ^ <P5il Rc.®i £tf® ioo 

'5f^ ^tRI’TI "Ttt’T 'S.^-S.o ^ R'5|51 I i.fi- i<f 

CTI^. I^(.i> ^■'iIc.'o I OT^IU^P I^«r|^*i spin's 'aihl(.>l$] CWf Pl5(.^j(.'8f<i C5C?T 

C^ ^ ’Slt^tlf^ iso Piuh i'Q(t *RIt ^ I 


ii.'O R>il*'r i ’fl^I^HI C'^tC^ PiS'8to<p C5f9jf[5<p 'iJiKw ^ lifPT 

to^ w to to Wit I <M<<ii5i'»iw toM w\! aim ’W 'q 

^ C^st^’f (3M ^WT ^SRisiTti^ (Pm\ (BafFile Wall) 

*ft^?r ^ I ^ C?Hl?l 'oih3«i*ilw (Scum) ^sjw I ^5[|@?l«f ^ 

H'»t?i(.<p <iIrw w talk's OTTT ^ (Heat insulator) ®?r 

^ ^ wn:^ ^ I wf tot^ toll^ 5a,^'»iw 

^ I (TT^il^ Sik^ T^ito®!^ ®PwPT ^ Mto ’t^c® ^i«fW ^ ^ 







^ 5 iTt^ ivi 


ujk^pi. wPl •i'jI *fl1^^ tiiih Res I«*i1tf ■»i»iH 

^ I 'flu® ^ 'ail^ii|*l« ^)e?il5T 'fll^'^ 

7RS5T ^ *ii|\4»|W t^to *R75 I 'BjKW?! 'fl*1l<^lli5w C^ egrs 'Q ^ 

^lls»l SB'S I 'a|oH’»Pl Plt^. ^*tW SB's | 

tjkRs i«\sw5i NBuce^u i C5r*tf^ 

^■>iR'©ki ®rt^ t^.l^r cuc^ <rNT i iaz® ■^?t?r ^ tfl^ ^®c<Rr ®MiiMI<i 

^ ^ I ^ ^ ^®Tif^ mm mi mm 

"srt^NtRfi|(.?il6t^?i >uhc^h I ^jhc^h’SM 'oi^Hjr C«1I^M uk'il i 

^^.8 iJj kW 15 r( 1®^ (Theory of Action in Septic Tank) s 

Piv5c?l6t 'fl'SR % 9tf®C® a|«qlR,'® ■ 5 ^, ^IR® “1'®<mI 'bo-<\o ®t«t ®tft 'o|»i»(l*i ^ 
tjr?jc^ ®5iwc»t ^ (studge) ®rt^ 1^ito ^ (mm 

'3iHw 05C5f^ I ifl^ c?Rt PiScscetfl ^•jfi'olc’i'Si <3pgt 'o'^ilow »fl^ 'oih<iH ccc^ OTir 1 
^rIc<p '®'1>I (Scum) ^c*i I 

"BjTsj^^l®®? I ifl«i?n c^ ^^5?mr 'fl'^ 

ms (m^ I 'srasrl^ ®R*t Uikwd ^ i w iflt m ®r«j*r 

®^ ^-wrt?r ^®? ’UPf ^ I ®n^ ^ "SRpTRi i{<p«in> ^h<pi 
^ I ®it mmt mm ®ift ^ 1^ ^'*iiir 1 'fl®tc^ 

'SRpTi? i;<pwi«PTT ^iprpi® w® "^5^ ^ ^f^N^Rr ‘’in*!® 1 cm m mmt 

'a(^R'>oK’^ (^)1^*tc® ifl^t ^f%r ®rt?fBT m 1^ m 'fl^ 

CTl^PlC&t^ *tC® I *UPT C®^ wRcil ^ I 

ii.ff »i<wH : OT*if^ ^sjkRRi t'o'owti <|jpf c^ "^sBr OT«?rRr w^ (flM^ ’liPr 

05^ (Vent Pipe) ^ ^ Qfm\ m I C®^ ^ « ^HSlt 

firtC®(Cowl) ^I»Tr I 
2ptw "Pl^ '^RRl 'BJk ^Eil *ft%® 1^ Rc?lll^’« ^tw 

•^■stll %T'Spr^ C?F^ 1^ wkwil t'O'ow Rwlefi Qi»i|lIo '^«lBi'o ^ I 



















iJrftm ■’wwr « *iRl^n *1^: lerttc^ w*Tc*r teif^ 

(Degested) ^ «j 'sil’T *m ^sr»Pmi«f ^ I (?NS^ UjlW 1^ '^^9 
"Sllaf I <fl'»llC5T ^ ^ I ctI^ ^JT?^ PIC^ 

''I5il''it5 t^R RMI ^ at«iH(.« wt*i Rtfl ui^fli PTPPf*fi> (Sockpit) ^ tHR<p 

I ppitiR sjl^Rit ^s)i^4'oiw ^^1^ 




ivo 


i. 

^Bifti^ c^WRr ^<il 
VO. C?T»tf5^ “BTf?^ CTSST 

8. C?f*in>^ wjKc^ ^ ^Irw wRoij <ilij? 

(t. Piv5c?ierc^ »i<il»iQ CT'QUt ^ 

'b. PT'HfU^ ^jkw<i ^*(1 ^ ^“ic^s ^ ^’^l?i ? 

*\. t>|v|n}^ ^'I^, 2tc^ *t^ "W ctI^ %5 <«n^ 

V. (,-»i’in>«p ujK(.<p<i t'o'owti 'S5K.»i<i **IW ^*ro1% srsiwl^ (Water proof) "^^S^It 

1 ». (?Hl^ ‘5 jKc<p<i fe?r C5C^ 

io. OT<11^‘5 j1^(.<p<i^‘H 1«'»I’1 '©ii.'iMc^ ^(R*(T ’It^'^Itt^? 

ii. PT^tf^ 'Q (Inspection and Cleaning) <plc«f<i ^RT '51^^ 

'sn^KtC^ fi|&?il«t^<( ^’*5^ ^ ^Tl^l vSIdv®? 

(.''infS^ wjkc.^51 i«'sii »((.®i<i 'ail^I*!^ C“IT*R, ^ C*tT*H 
iO. C5f*t1^ 1^ »Wl*lQ srt^f^ 'WhW, ^ C^ 

C“II^<P ’la's (Soa]q)it) Rcil '?lt'S?It '5^? 

<I5=Tl^fi|»[; 

i. ‘BjR^ UjI^c^ 2lc?)l'ef^?)'»l I 

tsnim ^ Wet^ ctf^ 












(TTRsW (Soakpit) 


iSRT fi|c5rt^s^l?r®T s c^tc^ I^’T»i*i Rw 'q'»pR<pi^i<p 

'0|<I3^l« <Ji«fl^S^?RT W (TTl^sRt^ 'K)(.5ll«t*i ^ I (7Pl1^ 1%^ PlSwt'sr «1?W, 's|?i<p|«I 'G ^sit^ 

'o(l<l^l'fl?I1II <1^ ^ I Wf PT^ll^ W W WT ^ ^ ?t I ^ 

>j^4?i^'q» i£l^ I ^R^l?r ^’ll'sR'o <M(.'o OTl^sfvf^S?! filwI'Sf'i 

I •o^'o^lk (.'^l<Ppj'5 OT^1u<P ujk^P <p?iI 'oit|R'o I 

'0(1^1^ ! '0(I^Fs ^fl*(1?f®t^ ^'Q|^|51 I Pil^sRtCS^ 'sei|?| R>|t 

ifR?, 'o|?i sn?r <to.s<^ RR. 5^(.'al ^l(.^ I ^p?n?l 'flRT ^iRl 'Q 

^5(1^ c^ ^ ^wi^] '@^ R^ioii «ttc^ I ^ ^1?r 'G c«fM R?,l(.*^l «ilc^ 

wi<pRfB ^aivs^il^ Rc*iw ^f?rt, ^ c^tc^ kjc^i i 

i'^.'O PTl^PPfB' R»|TH : t.'^|<ppj'5 ^vs: ^sfBt ii|<pltf ’t'^ ^ $Ii*t RH^, W^l(.*i 

‘Bjl?^ vs«iei(.<p ■5!?I I ^fT*fl?®l^ ^CB^ «t|«pR OTTIH W?lt "snl^ 

R(.o<i «(®i'o®i ’iw Gj'^iiR'® jfto c*1l®rw?r ^iWciRT (.ol^icok^p ^ 

(.•'il^pRfB <mI ^ I 

i'^.8 (fRT <p|4s»lR'»l : 'Ilu<p|(.®l «tei'0®l ^ ^5n?r'Q ’j'ol^i'ol ^ 

C^ ^5?I1?r ^ I ■*t^ (iiei^PlR oC- 15fB|?T 1^ ^fl^sRt^B 

W'K.'S ^ 'a(|5iR|R| TJl^ Rci[ CBC^RC'®'^ I 

(7Ml^ %f?5^ i 1^ ^TtlTRT m \ 1^ 

’til? (?t1^»RfB ?)Q?t ?f^% (^ft^sRtcB? ’|il5i'®l ^5|f1^ 1^55^^ ^5|^ i 1^iB1? if5^ I (?f®tfB^ 

“Blt?^ ?55f«tC^ ^/ TjjRf C?rl^5f5f5 '2®R ?5^ I OTl?5f5fcB? ^I?C5C? ?5?r ^Jpf }jo (?#. 'Q 

’til’TSt ioo C5lf?. *I?T?? I 


: (TTI^^ Tm\ 'siM'Sf'ti 'G ^ ^iter w t?1^ 

^smw ?5t? w ?5?t I <11?^ ?5c? Hf^ ’fii^ ?5?r ?j?r 










F^-nr 
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i. C»ll<i»Ro5<i <p|et#t? 

^'s ^?il SB'S? 

o. ’I'olii'sl <p\®'5;5l?It^f^? 

8. (.»lkFl(5<l 

(t. c-^l»< »il^(.eM ^c5<i 5‘?(.'5 iI Rw '©l^ 

i£R^ (.^*1 ^1 *11^ ^15 c*II^W 5I et^ *1111 pH I 

Wl^pRwJ^l Id*i| 'ai^'i alwlef^i) aiM^R OHtQ? 


■^"5,8, (aWsr <3’iat)-s»^ csiR 
















(Manhole) 

4!|ti||et^||v*| : vijlHt^lW (Sewer) ^ I ^ ^ ^ 

^5C?I Sewage ^ I 

i'S.'^ »wh(«.l(.«in »ijh(.Rh i>l^l?r ’SUI^TC^K i>l<p»il (Manhole 

Cover) I ^ %»|^ *BI^ TJHl^ (.eil^N i 'oil'8t<ph R.C.C 

Manhole Cover « I <71^ (?M^ l>Nt <711^ OW Manhole 

Cover-# ^ I ^ (3^, 1 >I^ v8 ^ITTOTra (7f?lH <11^ ^ 

*ih<iKc*in *((.'©1 »i'8f^'® ^c.'® I »(jhc.^lc.®i<i ^'§lii'©| i #f5lCRf (,<iPl ^c.®i Rod 

Plfv? t'sQ <M(,'® I ’I'ol^i'sl ^ t'^Pl ^(.«i Manhole 2-<P(.'‘P t'sQ <mI SB's I 

^5^ I (.•^I'stl PiS?)|$i ♦1#'^ ®t#PT 'bo-Jso Ruin ^ ^ »()H(.^l®i t'oln ^ I ^ ^ ^RJ tucn tnPl 

'oiHwn Sewer pipe >ijH(.^Ic.«i (Channels) 

’W I 'iiw ■suiTOrra wFfn sm ^Rit 

^ 5 J 1 ^» 0 ^ I 417 ^ «llil^l 4 ln ^SWfPf > 1 .R*IIW<J> ^ ’^iraiTRT ^ TOlRt^ tfPTt 

^ WT (Same level) ^#© i ^ 'a(l<p|(.nn >^1 ^’fs 

a|^ vilHt^lW^I W PtCIf ■g^ ^ (Back- 

flow) C^ •ic.'in slnK »i)H(.r)(.«i i »i)h(.^(.®in 

Rf '©«i(.n(."l tiR# ^'^'Ql<p|n C*fHt '5|^ (Ipen Channel) ^Rf ^ I PiSnIn 
*fRRl#^ RWf <P(.n I won! RRR*I^ Ron t'sR <pnl lilR?, C*tMt •I'Piln Ron* R*^l 1>I^ 
5|lo<p I »(jHo^l«i 'ain*lJ^ ^iRonl^ ro's Ron I 

i'S.'O *(jho^lo*in 'a(ln»ln '^il^R): Rjjn»^ (Lower Chamber) 
i£l^ ^5^# n*nln 'swj n)n?i'® ^ i >^1 n*‘n*lu si*® ^Tlt nl^^n i n*o'n*n 
(«a>'®|)^)Q?lt^f^ I 


(Upper Chamber) 

(£ 1 ^ ^5^# on>n®i Rjn^po’n* st^*f n»nln slonl«Jo*i I ^R.Ion> ^lon*! ^W'S (Access Shaft) 

I ^ I S®IJ5R oA(t 1^. X o.'Jj # I ^IJITORR Csr# 

’I'Sin'sN R'»n%T i t£i^ n'^n^Iuon* Rjin^o'spn ^WRIRiR >iR5 <1tc*I n»nl SR'S i 

i'S.S »|jHt^|«l 1^#I PSllM W (iR# I % 

1^ ^Duvsln #1^ R^ '55'® ^srfps Sewer t^R <iR ^spRf 'ailn»lonn 

rJ)K *35 ^Rn'^^ R 0 «i R®R #^R'o|'»j ^o'o 'ai'8'o ^nRji Sewer pipe n»on 

^dun oinl®i C®iW 'ailn'®RR, n4ln»ln R’RI C’IRTRRt'®R n>nl ^ I 














^jHc^c.*n<i ^WI ^IJPT 'Q vf|^ I ^'s^iK *oHc^lc®ni w|^*il ^c®i^ 

c'o^w IC^ ^)h(.Rl(.«n alc^ <wn.'o ^ alc^ ^lc.»w ^5|'S^ i'^^sTCT ^ 

NJHC^I 'Q ^ ^5Rf|® ^5fS\5: VjHC^C«HI IJl^ ^ ^ C^Sm 

R<(i'a» «tti5r «>(jh(.^ic«i i>®iId«i <m(.vs *iic?r i 


»Jil*i(.^C5i <2t^H '^l<i l«i'S(l'1*f “iil“*1 (Safety lamp) PK (^ »iiHc^lc*M "SIPIT 

^ I 1^ Wira ^ ®IJH^ to n C*tC^ ’sutotc^ to elWH tot*f ^ Rwlbva ^ I 

>JiKto ^tolcsH >iH»p|^^ (H 2 S) <«I|4W ^iHc^w alw*! <Mi i 

»ijh<.^lw<i fo'oo wh t“Nt Rc-i) izJwH 5»<il I 

'Q <MW ^l®f fltWtJ 4<1l^ I 

C»tW ^ ^ to?! ^ fiMc^ ^ 'S 

JIVS^ ^C'8 I 


















iVV 

i, ^jHc^H Mu^ ^c®i? 

HJHt^H cSRT'^ft? 

o. ^ (SiiJ|«<l wPl ^iliu 'Q 

i. ^(jHc^H ■#? ^jHc^Ic«hi ‘q‘|6f'f^? «fa«PiT^ Rw «mI ■^? 

»£|^ a|jhG^G«1<l iwi Rl«fj ^fS?*l'SPlT ffN^Q I ^jl*lt^lc*HI 'SJWI 2(^1^ ^ 

31H*iHv»| ^QO ^ r 



^*niTr: i8 

(House Drain) 

iS.i C55^ (iRT a|C?llet^?|V4| : ^ -sifff I>f|^^ "SM-^ 

^5RM c^ ^ (sn:^ ^4© wft ’fil^ 

ewj House Drain RlS«t C5^ $!(.?( I'st'i I 

iS.'^ 'afl4l<l 'a|I^I« : House Drain ^15-^ '*11^'^ '55® '*1^-'^ 'Q »i?i®ii ’flf^ 51^15 '515 I 

House Drain 1^15 5Jl5 5t*fl5*l®: ^(t 55 I 5155 5555 51^5, W^*i 'S5f5l5 

51^5 '9 “ul'S^uh 15^5|5 51^5 5?5^ 515® I 



iS.'O ^|«'8t ®|4®|Q'0| : 

^®M5'535^ ^55515?^ "5® ®l®Nf® 5^ « 55^315 ^5I5M 5to C®5t I ’J5^l% 

W5, '5rt5l^S®!?Tr, 555, ^555%r "Wit ^T<|5 TSf@|5T, ^ff5l5 (Garbage) ^®Tlf5 C55® ^ C®t5 
RQRPi ■^lc‘1 '515l®l5 ^5|5t^ '©I^Rt'i (Dustbin) WC5 5505155 I 5*^11^515 5P® ^5|t5® l5^5?I5f 
House Drain 'fl51®®51555 Septic tank 5^ 15^515 5fe5 ^55 '51^51 '55 I '5tf^ '51555 
(f15?, ^^y|555 ^1^5 5ll5 C5l5ll5 5l1® 5v®T?1 C5H15*f^ (Open Drain) 1555 5l5^ 51 5l5l 5*55® 

®l55l 51^15 515*1 R1?® C^fl5 55515 Pi®lR'o '55 I 












>8.8 <lll^C's WT ^lletlwl 

■*11^5 ^'^vm ’11^ (£i^ >1^-siiar cs^ ♦t ^ c*k® 

’flRT I 'sprPTRr, "^aiWHl "SRPlt tiR?, C*t1®PPlHf PiSos'er (Sewage) 

Rt'^iw ^Rwra Willi.*! '=nIw^I<.«i 1 ^*11^ liRT l^vsii ^IwBf (g^r (House Drain) 

i£|Pf *1^ I cgsT (?IC^ RScijet PiSillil 'S^ ^Sfl^ | ^ ^-Sj^ C^ "SPT 

^•►1*1*1 (Underground Sewerage System) PiSwet (Sewage) "*1*1 

(House Drin) (Septie tank) <^1Soak Pit-^^l %?r ^ | TiwrRr (W.C.Pan)-'Q '^rat*fRr 

(Urinal Basin) lil? Wl?I1% *W >1^ ’llPT (Trap) ^ItC^ I 

Wr "^i^o ’UPT ■^il^ atWH ^5^ ^ ^ I »i®ihlciw (Trap) *^1? 

(Water Seal) # »ilRiP ^F?lT CS(^ ^ '^, Pf 'SfHI Trap *^1? ^lc<M '^fW *11^^ (8 

t^lPi. ^JPT) ^t>c*ll’t ^«l eft's?!! ^ I Ani-Syphonage Pipe ^c»l I Pipe <^1^ 

Vent Pipe ('b-V otI^. ^JPf) (^RT I 

(Soil pipe) "SK •SH lil? ^IW »i^l«ii'»lw ^ (Vent pipe) (’UPl ^) ^ 1^ 

House Drain S Soil Pipe-^il ’CPT wRcii '?Il?f I Soil Pipe 1^ 

^5^ (Inspectuion Chamber) '^iw^t <£| (i(PT *tC5 <£[??, *£|^ ^Wii "SPU Rcii^ House Drain 
lil? ^IW ^ I House Drain-tira a|(.'»J«t‘ 1^ ^siW© ^ House 

Drain ^rjjPfW^PT >1^ (Inspection Chamber) ^ftc^ I Rain Water Pipe 1& '^11^ flft C®lC^ 
^iRtiW cfT?l1C«1 ^*1^ CTM 1^ (?lCSf 15W (?I1®1T Drain i^Bl I 

Wl’t^>1^^^l1^(Giatings)^f^^(Sn^?fl?%5<£R5|&5TR(«ljm'?m)«^^ I 
SiM ^ <P‘*i*c.s» ^®Tf ^ Yard GuUy or Gully Trap I 

>8.l^ '8 House Drain ^*I?I Inspection Chamber ‘iRT '’TW 

Gully Trap (?Jt««t <ilRsR WT Rlf^ ^kf! S ^ (StC^ ^ House 

Drain-ii| ^ C*lt'fl?lT wPlWiI *11^ '^'RT Rlf^ '^IBR WiillRw *fISf 

"W Rcii ^I5ii rilR R<t»H riRtriit 'ili.< ifo* OT'S?!!'^ i 

RW etRii ^»ihlii ilhalil *(151 House Drain >1& ‘flPf ’IC? ?(1C^ R*lT '??( 

Inspection Chamer, Intercepting Chamber'55(1 '^ihi.®! Inspection Chamber '?rR ^Klc«i3 
House Drain (SR 'o'gh’tlil'l, *I^^RRRJ*1, *lfW 1^31 ’pI, wilN'o S 'srjtofR ^ I 

Pistilet Intercepting Trap tiR "W lR5f Hi? fll®|il ^Rf^ Manhole 1^51 *1^ I 

15|^ *11^ 5llRf ?ltC® ^ (House Drain) 4 ^ *ltlR 5RRj^ Intercepting 

Trap t^R RR^ <mI RR I »('Q' Rl\l SlwPl^l R®1 r|c? 4 ?('®’ RtW I ^('a* SlwR^I 

^15R afl^CftC^ >t Rs^mfesl (One way Valve) ^ I ^ Valve # C^R»r r1^ '5^ 

■R|^'S!5R%5CR (RC® CfR, ^ R^RlS ^15R 1®®CgR *lT|R5»'Rl^ ^(IRC® OT?!^ I "^PPr Rl'i.WR 
Pi*p|“lR RjR?il '’(1?(JR‘R *|I5 cr*1 R>M I 
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'’T?]PF««Rt: 

i. ^|Si»1 C^ «P|C<P ^C^T? 

'5,. ^Iv&si CSaW^I 
'5. StM (Trap) 

8. Anti-Syphonage Pipe ‘flRI ^ 'Q ? 

<t. Intercepting Trap ^5?It ? 

y cy9W>i ^ I 

'5. tltf^^ ^lc®t t»il^pRi5 Pi^l®r I 







Wt?r: ^<t 

»rn^ (Lamp Hole) 

«1I^W *1JM C^t»I4!|t?lN^l|^|: 

(i) ^ ^UM CS^ 

^ I Tfta to Rjw ^sf^sTT ’fpW 

*ljh(.RN Slip's R,(.^ I *j|w Ir^^TR ®llR*lfI> '^0*1 I 

(^) IPIIr^: Wdf^UW I 

(vo) c®f^^5p*R : <p'oi«ifi5 fig f|g ?w i>«ili>®i <p<i(.'a 

»ij|H t«fl(.*m 

(.«il(.<P"R : tof C5H ■^’R ^ ^- 

('^) t<l’'ll(.*i RTR C^tR RIT CR’^lttR RTRR C^tR '^RR ^RTt I 

(’^f) RTR "toR g^ (Rf^ "^iCR "sWR^ "^t^R RH^ (RfR "^RR ^ ^ I 

(R) RRR Ir^RR RtoR Rf% 'Q TJlR Rto^R W RJR C^ RR^R# RR^M CR ^ 

rtrr c^ir "^rr rrt ^ I 

RJRR C^lR R(.“R Ro*R (.'*PW1 RJR^R ^ <l'®g]9 R^ ^^1 RR^R RSRt SIS'® I 

i(f.vD RTRR C^lt®R R??WR « RtoRwf: Ir^^TR Rto g^ RTiR CtoR RtIRf W 1^ 

^'l-^'IW R^ Rf RI^R R»rQi*' 5 (Rt^ WR^ ^ RR (i|Rl R%RR TO RJM ^RR ^ RR I 
\s|(.^^ RJRR CRtRRRTRR I 

RJ^R CRtR RCRt Rt^ 'QRR Rt ^Rfa^ RI^R RRf 1 r^RR RtoR RW f& W??*tR RRf 

w ^ I ^ % ^®R^ ^ ■5^tos UtRl^ ^ I RR^ QpRRR 

RJIR CRIR R5^ RRT Rt RitcRR g?R ^rfSRTO Rt^R I Rt^^ ^R^^ m RRR RRi:^ RtIR 
‘ilRX CRf^RRR 1%^t3R RTRR '^RR RRIT RR I 













i. c^WT?r? 

®iil*H crH *1I^^ ^1 ^ c^*i? 

'3. 'i)l~H' c^lo^in Rcti TjW '^? 

i. C^ fiiilc»ni I 

C4H t^lt*! ®ijl"*1 C5j®T ^ I 

















: 'fl*RTt ?(N^C^ (PlumbBob)^7^ 


(Theory) : 

?rK ^ ^ 'S^H 1wc?r OT?rl®r ^lilwI'S ^<11^51^ (Vertical) ^ I 

^ra*t1^ (Apparatus) : tIN ^ I 
(Procedure) : 

OTTTlST "Sflf^ C^tW '»l|'aN<.^ vsl^c*! '^tCSf C5;pT I 4"^ G&Ic<pHI ■9|(.^<1 

"sn^ ^ ^ te ^ ijta ^ I 1 to stius %r 

(.•IKN ?t 'Sift (£1^ fi|t^ '3||'5«p|(.»it I'tfOSl^ 

wiq R>*il?il '*1^ ►JO?!, Pio95i ^*nn>$i ^jHI<'S l5s» 'o'o^ll^ I 

(Result) ! tolwHI OTHtC^RT ’iltii <i!^ C*f*tt tTN 15^ 

tualwil «1T 'aiHWlvolw ^ c^raH ^ ^3f<K 

^ ^C?IC^ I 

9 \^ 4 ^\ «fl[^*l<|C*1lHl s 

i. cowl'll wlsfl'olw I 

tIN Ciit®H ^ ^ ?i1^ ^HwNlw ^ 

I 

«. RR>*| tTK»lKIC»lj tsJ ’JII^NM ^cut^ 

^•il *iIi>Ir s*<it'o I 



1&<2J8 (Plumb Bob) 



















(Theory) : 

tH«llt«HI art^ ^ (Layer), ^ ’’Rl'S^iH ^spfK atf^ m <£(^ 
CsrUSCSf^fR^ 1^ PHRU t»1C'OC'l<I ■'l^ls'sl I 

^*rt% (Apparatus) s PH9i^ <.«ic««i I 


(Procedure) : 

i£|^ dial's*! ^*1? CgN ^ PHRU (.»l(.'a®ili> ^»llwl I ^ 

^laihtlH ^ ti|^ csrescsf ^ »|a<vsc*l 'skc*l 

(?n:®c»Rr 1^ **tm^ I ^ ^ "siW^ ^ (?«lc^ 

i£|l^^-'al^^ <||?|, vol^tsi ^^c'o ’Il’jl^Pi'Sl 'Sijlw 'oi.'l (.*1^, ^?R, CT 

IjM ^ I CT OTirt^ C5f ^ R0?IC^ I CT (.«1G'®®1 

^ ’tW ^c?i(.^ (?T ^ (Layer) c®c^ CWT 

I 

(Result) : ^ "spira^Ilsr '5^, ^ ^ WL'iiWi 1^ C^ 

Rt^tvs I 

<il^*|<it*1lHl : 

i. <ill5<p 3 f 1& 'olWl'olM ■*l4t<i’p*l ^^icvs ^ lirlSDi "5^ I 

*ift^*^t?r ^i*slRn f^R'ij c*ic'»“i ^*iic'® I 
'0. ^»ilc»il<i *1^ CISC'S t®it'!9t®ni '^p^prSt ail^NtW '3||c^ I 

8. f^RlS C*1C®Ci*Hl <*l|'^Ci*l $^'^C'® ^a||'a<ll*l ^BIC^ I 















^oo 


: TL^ll^'o 'aihfil'o *n^ 


'srt®rw®r: 

O. I^-'P&I'SI^I 

8. ^Ic'qitf ^Nsjlfn 

8. CS(Wt1%^(^*t 
"Jj. '^1f&?,'il^® 
V. 
io. 

H. CB^C^ 


«iai’1|(^ (Apparatus) : 
i. ^ 

vs. (anwK 
(^.Wl^ 

^ 

'SjT^ «iBlT’r C^ 


Tt <« ( « rif^ (Procedure) : 

b. T;^|I5'® ^ '^iHR'S *11^^ ^^v'S^MC'KI ^>(|invs<i| »|^“1| ^$l(.'® I 

^ Svfl. H4“ii CT (?r ^ ansm,'Si? 

«|T|^ <p<l(,'o I 

O. **1^1^ 'a|^»ilw ^-'o(|5'i> tiTR ■^jC^ I 

8. cn-^sn^ tDt=T 'siti.^ilw e|c?rt^% *n^*r, «^si:^ ■yiw-'^awfw 

^ I 

<t. C*I^R>*T^*fl1^ 2|Rl|'Br»i I 

'b, 2WW nhlc-iii ^ nl«ilc*m (.n?)lt«i '’T^^’PT ^poc's ^ i 

*1. *i4c“i^ 'IlfS '*1^ <^l*Sf ^c'® I 

br. fi!|W|6f^S T >^"^BflTr ■^,I 

!». cBft^ cpTsm 1¥^ ^rmtwi? to »|^<^^l 'shi^jh ^ 

cBf?iT?r I 

io.'HI^’f *in\^ i>l(,®m R’iil'o c*?tc^ t4f»i“l SHwtj Rw salt's I 


I 
















^Oi 


^|»I^ (Theory) : 

%fs^ CT ■'5^ ^ ^ I 

'ail^^lil^ 'a|<^sil?l ^^I'sR'a 1^ CT i2tl^ ''atJ^ (TTl^sf^ ^ I OTTIH 

tjCB? “Nl ethPp W I 'oil'^l^ ■'^rf*l1?®n» C’ttsfW? I 

^HI>IM : 

i. ^ 

^Qi'C.'iJ-s uhl^^vs C’lHW? t??. 

O. ^fW, ^ 

8. csjfst'Q'sr*^ 4^ 

(t, 

<181^11^ (Apparatus) : 

<t. 

h. -sm 

ii. ^v»j|P( 

^rt«8|*rtt^ (Procedure) j 

i. '^tW fi|(.«il'et^?i >IHWH «^Pile's '55^ I 

^8*1? \5[^p[tft ^ilfScvo *l1l^ ^|5R ^Pile's I 

O. "snl^ ^ "srtsit b5l% C»1|*iM<i ■fUl^ er|«pR (f^^?i) ^ 

I 

8. »(lluii 2 |t?r ©.(bo Piulu ^'?rWtI 

(^. c^lc^ ®i1^*i?r t-^i«pR(.u<i ^?p*t?r %’ifi'o|(.-»)<i %iB?r c^nrl^i^r 

R'SWO PlC»(^ tll^l^l Re'S I 

'b. fiWCSf CsrfBt ^|p|<l ^ i£Rt>^^<1?r'^'a||<p|w<1^5<Wlln ('5|t*}5lT^^) ^ 

I 

'4|HH ^^ 'o(l<plc.<m ^t?i<pl5 w RI^c?) 

(?il<?Rc^<i ^?illi> ^ ^c'o I 

V. ^RC“|W (.»II^Rl^n» PT’lf^ Wk(.^<l ^rW *1t*l,'Q* l>|^«l| R(.?l CUC^ f‘TC'9 I 


'fiSR 
8. '@%fT 

V.'^Tsit^ 
io. C^tTfH 


*rtf%i wi® *11^ 1^-i (appt«is€kr *iat)-w caPr 
















wHwr 


»ll»ll»li*1 ! 

C^ ^i|(.»HI *11^*1 ‘il'^ 
o. I 


^aiHlI^ (Apparatus) : 

i. ^1^*^ *6 cs^ '*1x1^1 ^sf5|?r 

o. '^’t'Sl^ 

‘\.3F1^ 

'^11^ 

io. c*(KI<i 's|c<m 3lH 
(Procedure) : 

TfW ^ I 1^: (iA ^) 

'^. IbR^ CS® ^fBI^ 4sp»i(.<9 ■'il»jh) ^I'o 5»«i <tRt. ■'iNc'Hi 

1^5^ ut^ ^5^ «(c?i ^jl^s*5f eg® 1^ 'Big ^ •'ihc'w "sHte I ^ "^fc® 

^jRs^ epPM ^l'o«i Qpesra "siWt *(ca fnai I^RciJ 8o-fl-o'^^^'»( 

dHIc® I ^f5| C*|^ '®il(Mi '3(lo8 ^*f5l?r bHIco I 

o. ^l'5|<i ^TSRT *il(.^ ^TtC^ ^ciiM *wi(.'» I ^ *11^ ^l»ic*i 

bHIwIh "bM Rw ohlii "bH Rm I'^sfBt C*l^ ^c*i >il'>l»i'o 

<p|'i»l <PW I 

8. «Jwl'aM»((.'o| ^Pltftvo ^ | 

(t. *\L'^ ^ ^ 1W %B ^ I CW1J ^ ^ C^ ^^JlCJRT 

l^^w-g ‘»IItB •‘pI'Sc® ^ I 


8,'Bir*rc«W3 

V. 

io. «n^*r c^ 

CBt^T C5«ta '4lil®'S?lt35<«i cgi^ I 

















1^-i 


'^O'O 


'b. ^15ra ^»ilc«il<i 'Sftii’ll ^1 I 'srlc*!^ 1^^|f&\s v&l^ 

w|r«i5w ’sfion y#!^ "*1^ 'oillJ^I'Q I <iu|\!si8{|piJ^ ^ Pi'olctw ^tKIwi 

^f^'STtC’Rr C 5 C?r I 

•\, ^ 'Bv|fi'4»K»l< tjM '*pf5w ^ 1w l5f^ ^ I 

'«n®f3tcg (ac<( «tl^ '©I^C^I 'ailWl'Q, (3R ■'tW CFfQ?lT'SfW 'o|^(.»l<l 

v-io t^iR. wRc?i I 

V. *ffe®Rr ^TNI^ ^llus;, "TMI'Q I ^l»j|*i) "PH Rm ^tl^C’Rr 'silvUir vbI^'^v^ 

»i|y4 •I'f'olw vsl^aiJc^w ^*5iW ^ ^t'o *(cr Rcm Rc.^ >»i»)h'o|c.^ 

■RBT '5-1^ '’ 61 ^ '!li3l'Q I V!»1^31>C<M ^'sai '^PT R^ 

’ 5 I<iIg*!I<i ^ Rw^JM '^Ii> ’a.'dl'Q I RR?'» *ijt5»iR?, 

'srH'^ RR53Pit7na5& ^Ri ■jiR^'oIo^) ^il c^N 1 

h. <u 1 c»w *ll^t<w ^R'olt’ju 'srN 1 ?r "^jIo <pI' 5 I i 

io. vsvs?) ^j|(,^<i *l|^fH?r vS’dR'elt*! ^R|<l ^??*t ^R«I‘1<1 I 


ii. Hl^’l '»lRG>n '^R <pg5i 'siIwI'Q i 

'*t1^'*l<i "511^ aptcsr ^Ivs Rt«i isj<pR RvaSR^^ic^ «I?I1« 1 

RRSRil »ig<i'' 5R cg«|8 Rt?i v&l*! ^jla> ’aRc?i 'oltiMG-q '511)5 ’irt^ 1 

i8. iii<p^'oiM c^fs <«it»ni *11^ S'HR'oIc’I %F'^sfBi<r ^ RRSRi^ »it<pu>’si ^5W<r all's <iRr%5?r 
uRcs *11^ GW* Rg<i I^ s’gsi 'oiR^I'Q I 


























Vl*llVl*1 ! 

i. •fif.^’n^’r 

jfR'B 

«. 'sraBr^l^^'sjlPt 


'^W’flf^ (Apparatus) : 

'0. *11^^ '»l^'»1 

8 . 

(t. 

%t*r'Q’5jT*r(3«i8^^5jif^ 


(Procedure) : 

i. RcM fwi '0|tl<lltl tfptwftvsfi ^CVS I 

a|QI1'8H^t®l w>'fic<M tl5 *W S'o?iRc‘P "siH '3i»i<ili %5 <p|’5{.'s i 

'S. >3 UJl*t (.<S1C*48? *I1^C^ l^'SW mil) bloc's I 

8. •IGI ^i<p|i/il wPH Pt(.«i S*o° C^sW •il’iwl'sfi <M I 
(t. yJ»iCi'du 'vw'Q t'ol^ <ils I 

'b. C*!^ isM ^ts Ql® Wes'S ^| i||?| | 



im ? (Elbow) 















'^O'Js 




51^ (Tee)^5||^ 


C^ C«tC^ 4^ »|a|C<p|(.‘1 “1^’ <mI I 

'mmi 

8 , 

i. 1^®T'3®®f 


^l^ajHlPi (Procedure) s 

Ri)^ 1 b< 5 'ai^«)|S) “l^’ bal5 I 

'^. <)|etl<l (S|®1^^ “1^” 'iW ^PtH Ql^ C^ *15” «P<1 I 

'S. C.'^oJ'Q ' lu** ^'ofii ^1 «ll?l I <fto“ '“fWf •ll^'l W^«1 ®iRc»i<i 

I 

8. **1^’ t^RT f*n®Tf I«'®«w Rw 'Q IJjM gw® Ptc?i ^1M*)G'8| ^sf5 | 



i^s b^b-'’IS" (Tee) 















(Bath Tub) WTMwT 


Tn»TW»T: 

’^. 'iTfff *ri^ ’Rrsf *ftf^ (5Piwi*i '*tT'Q?rRr 
«. «c?i^'Q?if5i?r 
8 . 

(t. 

«J. 


Wrtf^ (Apparatus) : 

i. 'Q oa® 

'^. 'iR’f 'oR'^i 
«. CSlBfl%C5*t 
8. #R-«il<i 

(t. 1^eT?*®T 
'h. 

V. ’Bjt’r'8%t*r(3«i8 

J>. 

ii. C5^C?WS 

i£|)|\!9'8tlGJi>'q«i GWa 


^T^tt*tlf^ (Procedure) : 

R^lfivs ^l’<|<rG*( s^hl<i 6i*u R4 ^Id*i i 

"^IPT (3^ ^ <wic'® ^ftC® 'QGI^ 'fl?rf5l? 

^IIC^ I 

'3. wR*i ^*ilc'® I 

8. ?W5h <i*lMln i 

(t. ^|’<f5h HIR Pi<i>|“lG»iii i8r*i3 'ac^i-'w '««|‘5k *lR®t •'n;c.<iM ^t-q | 

»!». RtiJ '» 1 « ^ 'SIC'S t’lM'i ^MC'o I 

*\. C’tl’PT <13<l^'0 Wlf ’I# 'QGI^ 'S?|fSl?r ■HRcH^I c<«tc^ 

^ I 

V. ^ GfillC'Hl ^jt CSIW'fttvif <»||w| ^ I 




















^oV 



















^oj» 


(Urinals)-««l ^ «KK 


>IHI>||*1 : 

i. "^iST*}!? (Bowl pattern) 

8, (tl^TC^ 

1^ (Tee) 

wn 
*1. ’Tlt^ 
v. 

j>. tfm 

io.31?^ 

ii. 'Sni^ 


^W*nt^ (Apparatus) j 

i. '5j1^'Q GPs 
1^, fS*i 'olwn 4l*l 

8. CSIWll^t C5*f 

<t. 

'b. 1^?*5r 

*1. 

V. 'Bjt’r's isitc^f 

«6. 'Q t5l^ ^^3^ 

io. 

ii. C^C^ 

i^. C?M3 ^'bjIR I 

(Procedure) : 

i. ^ 'ail^f^O ^ait*l 1 ? CfRTtC^ ^ 'ailtJ^R^ - 55 ^, €W^ tUtti ^ 

^ ^ItlSTQ ’iRB'o I 

CsiCTl 'bo Plt^: <q><i(.'9 ^ I 

o. ^51^ 8(f CTf^g X 'bo C^rf^S X ioo Pit^g ^ I 

I 

<t. 'Qca^ 'stii'Sh »iki(.^j ^*f9f ^^1*11^ ■’itwf ^ I 


tnftt 'sm® t^-i (<w '81^^ *iar)-OT G3f«r 















csre?iw^ ^ ^ c^nnl^ ^sqhh ctRiiisT csji:^ 

^ I ^ (?HU» wpic»m "SJ^^ <1TR^ tiilllw 1^ TZjsptf Tj\^ I 



t^ai : ^ifS- 'a|i^I^<| ^(>||<? 



















: PiwnJ "spiSTf ^'5^ n*^'»l ^5(#T I 

'srt^rW’T: 

i. 

^iPl 


^ai’ill^ (Apparatus) ; 
i. 

'a®R 

«. "^5^ ^1*1^ 

8 . 

(t. C^5t*t1»T 


(Procedure) : 

i. ohR^'O ■*lR»l»llI 'dl'S^Pt^^ Glf^ 'a(^<ll3l "HRaiM <P<lt'0 I 

^iPm ^*Rr Re's I 

«. <lPiw t<l»|iiH/C^5T^'%?r 'olWl'elM RHIg'® I 

I^c>in>-^|f*m ^ I 

8. W*l^ ■^11^"Slt^Ntl*? ^QaiH^C'sl *tl1^ 1^ ^ I ^’tfror 

■s^Ttlk pifkTW ^ I 

(t. *I11^ (?IK*f^»?1^ *1^ fi|(.?ll'8r»i 'aiyllS) (Slc^ whh/C^^T^t^ PiHIc?! 

^*c?r I 















: ^«Pli Plt^! X Plt^t: (io"Xio")^^^ OT?rl*r1Mt*IWt 


\7i'9'q s 

^<Pi*l ^'» (^t'R) ’^I’slj^c's 'aw C5J5l^ ^ 'sln ®lwti 'aw ^FtiT ^ ^5il 
^ til's! w H4l?itii»(.^ tawii ^ *iW ^ I 

'S|1s!W®r! 

i. a|wl6t^?i ^stcsrt ^ 

8. '»l1^^lt«l^ic^ *11^ 

<l0|*lll^ (Apparatus) : 

i. 

to.'Hf^ C5IJ«5r 

*1. "STfSTsf ^ '01^ 

Is. 1WT 

ii. 'sm 

(Procedure) : 

i. Pi5irHt5.(.*m Pi<P(.'iJ Piw^ '6^1^r ^ e I^Plw *11^’Ttjtrtt’f Pk.»iAJ 

'2^ I 

'^. ^ ■’Tt^twr ^c5<i '5r*i®rt RI^w '55^ i ^cB?i 

’il»ic*m Rw wt^ ^1*tt^l1f*t ^w ^ (-^^ CTf^! ^1^) wfilc^ni 

«^3l|C\8 ^w I 

«. »lt«i% fifi^ cp^ \(t c^i ^ cfniH w w tii^ (SFtwi?” 

f^ ^c5? C^JFt? Cb^WI »lNc«1<l ^ 

’I^) (.1?llc®HI tiO'Cjil '3||'B|'a||f« ‘^‘W ^*llC'S ^w I 
8. ^ t£|^ ^ (3Ft®f1^ ^R«C»Tt ^ >ll>IC*HI (fScaj^ ^ 1w) OTalW 

^w til^ oislw '^I^c*i! ^Fl?r ^ ^^Ic's ^w I 

(t. a^!«n> ^ ■*jt^ C®ft^5lif Pi Pi (i/^") ’i'si" ^“i*1l Pro's ^w I 

c.<pH r*llo^ ‘3'^ Roi»<i vssil >J“HI 'oil^P^w *(^ I 

*\. s|f® C^TlWf »ni«iw^ ^^ilcvs st«tcs|^ ^Cil? Tjl;srW?f ^ijCBT %0 tfll^ 

'^l^’BR^SlsT^sCir I 


^,. 'a®R 
8. ^^5^ 
'b. <1*^ 
tr.-^t^ 















«nt%^ 'sijt® 1^-i 


V. -sif^ «%it te (TRitrsr ^*0^ »iwi‘t i£i^ 'ssn?^? 

w«ih ^ ’«ll^l'9lW "STW <piit'® I 

j>. ■'I'^iTOsr am «^sj^praef ^-csir cm 

I 

i, ^ ^jC^ I 

1 ^. ^ '4»|C*1|'4jH<( v|1PHV6 1«I^cii %?r <U«1^|51 <P5I(.'0 I 

'S. t'oR cm Wpl •1<l»l ^ t^Pl H'8» I 

8. tSPl^fl^l ^'®R ^<1C'0 I 



v^, C*I 0'S 

l^(Pi"i ^0* OTirH 












^5|J1® <11^ 1^-i 




AL'Si R'»|eH (*nl®H!T) 


>llnlHl *1 ; 

i. 8jc«|et^?l 'StJSff ^ 
'^. Pio^inJ 

o. ’IR^H^c'sI 

8. *lRv|Mv|t^l *ttf^ 


(Apparatus) : 

i. 

«. PHRw gsig'»«i 

8 . 

<!■. >5,'®Pl 

*1. ?t *©1^ 

V. 

J». 

io.<iHFa 

bb.'sm 

(Procedure) : 

b. ®C?Rr '8‘l.<f c*#: tl^ 2f*Tl=T '&t^ (tl^'SrNKttST 

t*i?ilc®iii UMJ ^ ^*iIg'® I ^ ^ ^Pvsi ^KIg<i3 ^g5<i Rgo 

PlG»IV 'SPIBIT RR.G«I '5jC^ I 

R'®l?i ^RRT l&itii^<(i3) 2W®r 'SG'jni ^ i 

o. aijRiR ^ <i»tNI<l ^ talc's 1^ 'siNIvs <p<ig's tltt® ^ 'Q »('>i«il<l "SftCTf 

I 

8. «il^G»i CTiWt iiNG'a C^*!f 

I 

(t. 1^G?i '>3^ gi?iIg*i<i C^H liR* ^Tsjt^W ^GD^ ^•il 'a‘nG«i<i »iKIg^j 

GlilH 1^ ^|v?Mg<i Gn^G'O ^ I 

'b. *l^l?iiiCG»i ai^rsf's %5|]^ %il]^ ^p^igvs i 





















*ilflH^ (jnrPT 











1^ (Inspection Pit) 


'fl*rW?r Rl«fi 'aiH's ^ivs-^PT *ri^*Br ^'*p t'sR <p<ii 

^ I ^ ^ (^) ^ Pl^Btiier a|^1^ ^ («r) '^-'m 

*l%1?Wt, ^5^1^ 'S ’ifM-t^ft^ ^5^ *l^|i|^| ^ I '®1^ «i| -^SC^ ^ 
t&'ik I 

'S|1»lW»r: 
i. I^ItSI^ 

o. 

8 . <?IW 
(t. (fl^i£|^Rr5 

•\. ti1^lR«^'aiJl«J J1lt}|9< HJlcBQilM*! 

V. ^'sjIR I 

«locH|l^ (Apparatus) : 

i. ■^Pf 

o. 

8 . ^^ 1 ^ 

'6pi?ll 

*\. '^1,'Opl 
V. 

jtt. "sm 
io.(^\m 

ii. C^®T^ R'silfn I 


(Procedure) : 

fiW*! •1^“lt 'a|^*)i3l »||11»0'S BR*'® ^|1l> ^C'S I 

o. ^Il1^ •!?[ l«I«<i 'o»iwH i<i»i,(.“l« *j51<p5iH ^«h\!> ^ i 

8, *1?^ R%?l Gilt'S ^ I 


















<t. ^<(3^5 (is « 8 'b) 'S|a)*1'o|w 1>1®I1^ ^ C?K t*rc*l^*|5T 

CTi^ iiW'»iiw '=n*iT ^ I "PM ^rw*r «IT® c^sic^ 

■apsH «ftwR[ f^i?F 1^I 

'b. 'sl^CSI^^PPTf (i 8 8)f^^®i%’^RrC'® ^ I 

•\. Wit (TRim f5>vaw« (i 8 8) ^ <RR^fb5 1^ 

f»l«^ I 

V. ■5RC*fW PlcB^ ^ 'ail4l*lpl ^ ^ 1»|5I1^ ^ >IJlHt«]11»1^ 

‘PRIC'D I 






■^-^v, *rfti W®vi (em «f^ *lai)-!»’r ojH 







(Septic Tank) 


■SltfH ^ *i|‘1l‘T'l?l C*p*nw PlScet C^T^ftW 

Piv 5 c?| 6 t »l*i|\S'»|(.‘q ^’l^ll^lcHil I 

^ ^ ^flfSRiS^ t'ol^ 'ailil'O^ln *111^ Rtnl^ Uj|i5S» I '0*ll *tl1^ 

Rofi ^'oR I OTH|u 5» cmH^Piii c.'o'sw Pit.»jv *fl1^ 'aic's'tj ^ i ^Hw 

'oiloPiPi C®lKI^ t'oR i>|^»il I ti’Hj '^l^'o iiNt'o ■Hlti?“j'i w?iH ^ 

^ 1^*1 tD ^tstR ^'*p OT'flllT I *llij^HI ^twjcst ot*I1us» 

tircsT I 

'srt»rw»r: 

i. I^icsi^ 

O. 

8. (?m 

(t. iirsf (iPT w 

'b. ■^it^C’tfBf^ 

* 1 . i|JH,'Bra 4 lM>l 

v. ^ ^'siiR I 


<ia’1ll^ (Apparatus) : 

'<m 

vs, 

8. 

<t. 

vb. PHRw C.'lt'O'l 

t{ 

V. 


jft. 'sm 

10. c^sw^r 

11. C^Sf^f^vSjlR 






















(Procedure) s 

i. '^w 1|1*||1|1*| « «|L?||Wf^J| ^ia(*tll^I 

'^. *1^ W(^l51 a(iltc» T¥W WiS ^itt ^*1*1 ^ I 

«. I«p«i »il1i»w <il1«i*t I 

8. ^ RftjiU wlPi^'^C®^ I 

«•, ^rtl^n (^MK)) %!r yi’ilG^ £src^i?Nl^ 

^ I 

4. ■5H(^'**l^^Fr^1^8|^ft^cinil*rd[^TitCTRr*ftfl?*K0Tirl*ri 
>i»i*ii l?lii I 

s, (!T4il*i«ydH *Hi5icsrt»-*ir^ (i * 8)’TOr*rif^^^^59P5^ i 

V. Uil'SiW PiScflBt afwH e R^Wfl ^RT CHflici «|h1bi^?i ’W ^iNw ^|M i 

tj|i«wi 'Be*iw wkPldG n.hl'ue ^TW wKPiJmi 

»l(iwi1*l Ptw ^ I 

io. M'ltW tilniwi 5 »|RioH 'mlePiPi -aih fit* i 

’1Q‘i4h « ^w iw :ulM 

twow ’iji^r cw ^'<1 f>tw ’Bfr R^>w w® ^ i 
























PLAN 











C5=T (Surface Drain) M'tWT 


<111^ 'Q (?r ’tw ^rW^r w «Rtf^ ^ wit \ ^iti:^ 

Ui)*1 C*ft*rt^ i>l^*il^'a’ *iW * 11 * 1 ! R(.“l^ I "SPT ^ I 'ailil'®<p|5l, '^l^l^wl'Sl, 

1%-'ail^l<l, ^vajlR I 

'Sll'lW'r: 

8. cmt 

<t. CSTt^ W Ratlin 

(Apparatus) : 


i. 

'SSR 

«. P!G55T 


(?. a^'sPl 



V. 'o^?rt 

5». 

io.^tsrf® 

bi.'sm 

C^S^ST 

ivS. (^ 



T( <«|* ftftl (Procedure) : 

i. "siKi^wt?r Gir^t'srtl^^sfBc® 
■ 55 ^ I 

^Iti^ Wt1^#t I 

«. Wt^^ C*tw ^ 'Q Picai^ I 451^ O^NT GS^ I 

8. ^'si5 (.i>w Re'S I <451^ i>|^»^|«^'8» • 1 HI ^ 

C55=T I 















PliSJUtM ^lIC^I G(|CrM *1WW 



Rl^ ag*T 
























'srmm: 

1^??T 

'S. 

8 . 

(t. 

'h. 

‘H. ^ 

«loi*ill^ (Apparatus) s 
i. Csi^tC&’T 

(^5R^ (3P5 

«. 

8 . 

(f. 

'b. '^5pf 
% 1^ Csrf^ 

br. ^'OjlPt 

(Procedure) : 

i. 'ai:i.»iiw "^fpr ^51^ %?r i 

'Sl^l^JllM c?tc^ ifRT 'a?)|(.»ni ■’TW 'ailWlC'® ^ I 

«. 1^tf^ *n^*Rr c^cfl c^t^ OT?ii^ ^RT l^Pt^ ’^iPiS-ii <p5ic's '55^ 

8. C®tC^ C^ <wic'8 "^Tric® ^|cn« *t1^ I^'ow 

■pcsf 'aiHc's <<i^I5|c»)v'spi5Tf5l?lttl5'^'^f^'^ I 
*IM«IH'4|! 

ett.?|v®Wt W>^ ^(.'o Blit'S t<ph PlC5‘'Bf ^ ^lc.<i» I 


Im 























- fc 

T*W Trof ^t^C*H 

(?«^)15Rm'^i9riwn 



•Tfft '81^ f^4(^Wit '<|1>"’(I *}1jW sjf^RFRT« 3f^MTt<?r W) HJf“RR C?SJ*n^ t^^lW 
iojB •?W-'fl (d5tsT%, ^8 ^*5t ^l(S»l) WK <M*"I 









